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4*i44 



!<L>_L*-oJl / p-UJl 

C^>cj <Cj Jj>- oL^iaj ^~UL> j-Aj w. A +,& 1J oLs^LjJl J^jCj ^3 JJjJI lift ii-lpL^o o i 

. j <^>-yL <^ 3 j I j 0*)\5w*oJl ^Jj>- oljl^s ^oJo 4P j^Jla 4Ja^L>l JJL 1^5" c^_L*lJl A^Lo-*J I j~~ji 

c->!jLg-« ^1 p j^Jlj <u^>L*Ji cjIjL^oJI pbjj j^SLas}\ jpl ^1? a^<>jJ ^1p <ul^L3 ^ jJl > j 

. j J*^UaJl oL>o L^Jajjj J j^L^s jys oL « £**^7 c^jIaII |t-L>cJl 

o-IpLwo j olw?LjJl <L*n« Loj j»|jj| ^_L*iJl c J^^xjJl ^_L*iJl j^la" ^1 p ^iIj-LpLw^ ^\ ^JjJl 1 J_a ^_3_\_£j j 

dUjJj ^ <U*^L^ % yi <uJl*J| ^-^aLloJI c^>LwdSl CU>«Jl ^1 p t *— - ’*AlaJl 



: J^-loJ J ^JjLil ti jUaV! * JjVl 

. p-U-Jl ^lwL>tLw»>l 

. ^oU-> 

.(oL*0Ljjl olijaj) oLws^lj jjl (C, yS>^a ^jg^j ^ 

.oLv?L jJl oLi-Jaj < jIiSvJ ^ jjUI ».. a Li ol j^y * Jlj j*jI*^>JI 

.oLw^LjJl old^-Jaj ^_1 _*j ^3 OJj>«Jl CjLaL^o^ I 

. Aj^jliJl <lL>- j^Jl ^/2 j l >■ .^-d 

.JaJdJl <CLj ojtaj 

.^Lw2>ci]! jLsi^-'yi oLL/?l (Jj-^>- 



: c J.4.loJ J J-JjOJ (^JLuiJuLII jllaVl 

. 0_L>- jJl 4_o J_Lo 
. Ol> 

.«U^L-I d'’!^ jJLa 

j >. s\a ^a (Jjl_uialj^)l! ^l_LuiuA«a C > li^^a . JjL-jJIj olj/Nl 

•LriJ^ 1 0^3 ^ 

.4 j>- ^1? 

.^jjJl ok I jj>-l ^ 



oL^LjJl ^vojJJ (jL>«_a ^3 oU-UJl j I 4 j o 1 1 <dJl (Jl^woj Ij_a 



^jj *4J'j 

o yd\ 



^^LUI ^liJI 11 — ^ — cj L\ jJz L 1 cjI o . \ 



O 



PDF Compressor Pro 







l ^ys Sj tilaLal l) ^Sw* >j tj jJL»Jl 1 j_& L^j>-lx>o ji ^xJl j-s^Lxil ^woj>cj llilj JJaJl 1 j_& i)j^j ol LJjl>- 

(jl <U3 cli-Jj *)! Lo-aj tAjLS" <wJUaJl oljj la £0 ^JwJjJl ol ^> Jj Jajj ^lp ii-ipL^U L»_a ^^aj3 ^JS" ^3 t^JUaJl < .>1x5" ol>iiv3 

ydi ^s<c?lb*Jl |*_L*^>Jl A>c_4^/? ^j-o. tt^JlizIl i jIxS" A>ejL/? J^a o ^*_s<ZoJl oj j^zJl V oL>- ^jj tdD ^J*JjJl oJjli ~b^j 1 j»& 

JiSj o-b>- j A^*lJL> 

p-L*Jl Ol> j >v - a bbla o jjt ^j-aj tLg-*ajj3j 0 ~L>- jJb aJzo O la ji-*_aJl ^y> 1.2 Jp !oJ^- j]\ 4^3 Jj^a ( \ ) 

^oj-bJl J |*-L*xJl j^L^Zaj JjLa j 4-a J_ioJl ^ Lo^" t j^SLlxJl C->ljL^aj A^aLa^l oL>e-llg^^Jlj ^ujJxJl (jl^aj 

L? 1 tL^lwL>cl^al ^^XJL> Jl 

! ( J^w^LixJl ojjk ^J-o-sXoj Owb>- ^Jl ^a jjS ^yi ^JS" ( J^-v^Lij J jLJ ^Jo 1-L& ^3 ! o J^»- ^Jl (Y) 

.^ajjjJl ^3 Owb-b>sJl Ola jJ-^xJlj t—JliaJl AjjjLwJl oLa jl^oJl Jz> ^Jl l^J^L>- yJ ". A^aL^ LI 

<L$1 j>~\ Oj j-^g) AP J_ s^a t^j^jjJl ^3 l ^ 4*4>b J>- j^Jl ^-UuJl Ol> J >vji j^-bal L^J*^L>- |fb <1**-^- !^aj-\Jl Ol>- Q 

.^aliJl J a!z^>“ *)Lo-L] aLU 

.^j^ijjJl ^3 L^JjLj ^xl 1 O L>e_UzvZ^>J 1 ^a .iJ_p JJ lA^%aLw^Vl j jLoJl D 

Ail J_ a 1 Jj^JLs-cjj (_5^ L^ljj>cJUal ^LcJJ ^lll A^btoJl ^JjL^a jJl ^\ ojLa^fl ^Sj <!**>- ■^Uw»Jl A^-JxJl il ya Q 

.^i-*^lj |*-«i-*^Jl A^l_o-P P-Lol 

^ySjj <u^z>cJl p-Lol ^UJJ ^Jl ^-wj j-bJl d^ 5 oL^^w« p-^>«J 1 1 j_ft> ! a^- 3 J& Q 

0»La j& P-Lol l^-alwb>eJi^al |%-L**o-U L? C L/° L? ^2^1 0^-A 

1 — o*^L5w^oJl ^Jj>- — ‘ulslbJl j jl jj>tJl — jJl c. i yg 1 — jL*iJl JljcJI ~ A^vibJl A^jjjaJl j 1 5 j-^?L>c_oJl ! 3 ^^Jl 



9 (juJjJuJ) 3jia 4^C Alla jJtA i-cvl jJl U 

. -LjiuJl bbL J 1 ’ ^^Jl bbl J-wo-31 — ^bjlXxJl CbLJ-IzLa — wLjLjJ 1 CjI ^-1z>- a j^Ljl LI 

$ 4-uuLL*ll ^j-oJjkJLtll 4-OJ jla jLu->-l v 

Ajj^-*Jl a1>- j^-U Lis j k J^AlaJl j ^ ^I>c_oJ 1 j A3 J-^JUv-oJl ^Jljdl ol> J >t - a *. J-'A 3 j-bJl aJL> jL%X>-l LI 

. ^lloJl CL3 jJlj A^o3^Jlj 

^3 JlpLJj ^o-J-^lJl (*_j! 3 j-oJlj t^JliaJl v^_^aLj ^Jl ^iaJl ^J^vZdl *,<g 3 V 1 A_L ^1? Jj >- *)! LI 

. L^-A-A>cj ^>- j^>Jl c_il 1 ^^>0 

: JLill 3>b 2.iUj 

t- * f- t- 

L^J C_iii5wa ^lll Ax>-^oJl j\ c_3 J_g_U Lfiij A^ol>tla ^P j\ A_^jL > bla o oLp j_oJ>c_a ^j| k J lAJaJl 4^3 ^-L*J J-L*»al LI 

jj <tv<Lo A^j ^ laJl oJlA i-_3-L^J^ ^Lga J^oli^^Jl 4_o-^>Jl jL>o^/ Lo»% 3 (l)^L*jJL> AP ^o->c_oJl ^1 ^il ^ yhj^ L AP ^<>j>tx>Jl ^1 jil 

. J^> j^l ^Ul ^-b L)jL*jJl 

> iL/z*.) 1 

jlSLs'yij bbLa jJ_*_3l ^j-« Jwii ^5*1 aLp-bUal { J*>UaJl ^JJzjj tjlj^a jl A_wZ3 jl J* -b Jj>L ^o»J^Jl t. 43 j^Jl (J*^L>- ^Jo LI 

^jl^s'bfl ^jw»Px^vO ^3 tl^JlP ^y£La Apl ^3 L*Ll3^ ^ ^ 1-bft ^1 A ■> 4 1 1 L*LLo aJzo ^»J l 3 ^l>eJl J)\ b^laL>“^/l ^jl 

A_oL*Jl jl^3^|l J^a jwli j^S"l -bJ ^]LJL)j ^4 ^jL>cj^/1 aS'jLwJI ^va->til S ^%— -^-2 x 3 I j 1 J^)Jl ^ Jp j A3 IS" 

3L*_JLaL L-U^J 0 (J“ s<2 ^ ^ L^bX^lba ^Jo jlSoV 1 alpJjUal A^L>P ^a f-\^i) S )1 1 to ^^b-oJl jl 



XL 
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CP 1 <J> ^ 



■jJI. 



2_*Jl Cj\ t 



to ciilj <^s>- L/3 ojLlaVl Oj^ oj ^J! jl aJsL^ jx>Jl j^P 

. ^A 4^^*i L*i I (Jl^l 

. 4j Llo ^L^s'yi c- Ip 1 ^-«..^i>^j ^jJI . ajl^-JIj j>1jp^/1 .^-3 

. ^ y ^> ^^Jl ^ ^ ^jA -XS"Ldl . ^ ^ ^jg ^-3 

AilS" a£"jLXvo_) ijlSo^l jJ ^3 
.obl>-^l jl jlS^l ^J, *,<a 9 1 ^1p (jIaj^Ij JaLi j-oJl j*& jl j 

\cJ^S C*L<J! Js>- 

t^-J^AlaiJ U J_>cj jl IajIp ^LL> <OJj>e_a 4_15 w-oJ l) j-L>- ^1 j^fil jl ^ijl)a Ji <J j-V 3 j^l (^} c_2 J-^j ^)Jl <tvo-L*Jl (J ^JaJl (_£-X5»-| ^A L) 
tiJJj tAX^*_a 4_LSCjLo a_^j>- 1 j-^J ^o-lxJl j^jc ] I jl <Lv^-L*Jl ol jb>z}\ ^Lol ^jp (^p^^Uai! t o j Jj AjL> ^ iaJl o-Xa 

tlilj /^P C->La £^J>- ^3 a-wtJlj t%jl5 J UL3.2 1 Jj-X>cj iiSwvoJl Jj-X>tJ l^La Ol ^ia>«Jl ^a .} Jp wLjLj ^Jp A^>c_ol 

L^jI jLsX^-'b/ ^pj j-^1 ti-LL jLcw»-l t4_LSw^Jl i^LLbJ <L^^_<>Jl (J ^1>*-11 ^JjXo_) ^lao j^>Jl ,jpLi>tJ 1 j a_L$1Ll>J I 

V 43 1 jA ^3 (LUj ^ Cy*J ^AX^o-^Jl (J jJpxJl Jpj J ^jlxill ^lx>«Jl ^3j t4_l5w_<>Jl ^3 ^_aLw0 

.LgJU*>lj^ ^jl 4_g_>LjLa 1^ ^>-1 

!4^3Lw^Jl^ j! 

jLSo'y Ij a-lj'yi (J^Lo ^!p J-oJI*j ia,X.a jl jj>- L^jL) 4_Jl3 Ll^Jl < flj ^-*j j t A^ja^Ul ^laJl ^wL>-| <x5jjiaJl cLUj Li 

ojJcJl J c-J^AiaJl ^ jJ j^SClxJl oijLg-« A^oJo ^j|_ 4 _Hj jlaJl o-Xa * j t^a-*-Jl j| J*^UaJl j 

< x%pL<>j^“'yi <uL3lx^Jl^ ^>«Jl (^taL j^p s 1 1 ^ ^>c_v^ ^1 p ^jJw\Jlj a^j ^ p-La ^^P 1 

. k— J^UaJl ^Jl 

<Lb-waVl J^a ^ Jp j| <UP ji jl^3l O-Xp ^J| I JA J t A_JX3L_oJl J^a i^_3 ^_L^oJl -\j Jj>tj ^3 A^LsLLoJI Ol Q 

^2 v JUaU 'W 3 A^-lji j-pl ja]| lLUj Aiial ^jAJ tOL^lXaJl ^.,».]go j Ojl^^/ -Ip! ^3 f-*iJ tl-gLP AjL>-'yi t_J jiJa^Jl 

aIjJI ^y £? J > HJ l-X50fc>j to jS saJI t_^>-Ls^ il)Lt ^jA JJlaJI j\ oa-L^^fl o j£jl]\ -Xa)j A^L^lLa j 4_LalS" o j£ji]\ 

aJs^j j^>Jl c*>Lw 2 ol^lxxiwo % y I -^jj jlSoVl ^-^-XpLwJ -XpI jaJI diJjo i 

. <t^*)L^o S y I aISwvoJI j I <twsA 2 AU A>c_Co ^j| jlJl ^Jo <UP j3 o 4>c_Co Jj-X>cj (J^V>- to JjJj>o t_3-L^JL» 

: tJLi^^L ^Ldl 

/^a J^SCoj ^|5v-JL) L^pLw^ 0^1p|j Aj jJ AAjLJ! oLa jJj^oJl ^k ) j ^[>- ^IwaL) ^ JUaJl ^JAJ (1)1 ( _^P j*£j3j A^LiP ^A LI 

L^-%5" jJJ oLa jLcJ (^JUaJl Aj>cJ L*_oJ Aj>c_Jo 0-L>0 ^ jjl AjL t sLLxS"'!/ L> ^J-*^-l I 1 0 JjwL>- < is I JA ^3 L^alA>t^-al 

^!p ^ k J*>UaJl J i-y 2 J (J Jl jl^dl t-iLLxS”! (J^>- J^a 0 Jjwb>- oLa ji^-a ^\ (J j^3 jJJ l^Ju J 

. A^LoP aJLvS?! J^ s 

Jj'i/ 1 LJJu ^j-aj A^a Jpj ^ JJl A^w>- A^>-j^ ^Jp J^SJu jjl aJ Li 

.A^>^_oJl ^3 l ^-£' »— i^AlaJl OwLpLws ^xJl oL>-slx)Jl ^y. 2 aj ^ J^^ ^-SLLxS"^ 1 i^-3 

. < JUaJl L^_> -L-4 )o (1)1 (1) J^ A_a L*Jl jJl ^j/2-*-> |t-l^>-ll ^~LL A_3 J ! A^»- j-oJl < U_Jo i^_3LLxS"'l/ 1 ^3 

^Jt^xJl ^j| (J J-s^ 3 jJl Aj^a ^Jilajj t^-LcJl ^j-a jJ ^\ (l)j^ A_wjLj A_l5w_oJl t^JUaJl Aj>-1jj A_J !^>eJl ^LLxS"'^! 1 ^-3 

.IAwLjLj J * Jjl>clJl 2JJ Apl-W^J 

jil jJ d)l *_ 3j j^_oJl ^y*J t^-ajjJl yjb ^3 ^jl jJl ^^iUj ^3 JSj jl ^jjlx^ll ^Jwo-*Jl i*L3lla (J^>- ( jA LiJ^J I A.L^jJl ( I 
JjJL>c)o J tt_J*^UaJl A^jL>o|j ^AijwXJl (1) Lv yg 1 ^aSs>- ^jj a j*)l ja\ t_J*^UaJl ^-U ^J-*^l ^ A_^*iljJl 

*)} O^lpJ t^ajwXll aJsJLjI ^2^2J>Z^]\ J^ajJ 1 »«— A*^UaJl A,L,^ 7 (_5^ 2 ^ ^1 J-LLoJ! (— 3ljA^l 

. Jjlij 



Llll ^llJl 11 — ^ aIc — oLixioL ^J1 Cjlfl \ iWi 



c 
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^3 jJl aIaJXjVI -LaXj ^3 I-Lvs3 c^ajjJl y& j& CjI ^ ia>- |*-L*^Jl ^>-w\j — <L-o*)\_voj Jajl y ~ AjU^xJl -L*j 

f. * <f 

AX-,^,7 aL >- jA ^3 Oi>j La yo Jaj ^]| b)lj tt_JUajl t .>1x5* 4 s>ra«j?) LaJj UaLojI Ja*j y ^Aj ^JwJjJl iix° * J 1-b* 

. Ail JLAl J^JL>cjj ^j-ajwUl ^L>eJ ^3 L^lva-Al A)U£xJl JAj 2 j ^ ^X>- j^l 4jl-b ^AkJI 

! j-A ^3 tjJJ ^Lu j t j^*J! 4 Ja*Z,i*)l I dUj5"j ^ilS” oLujdxJlj Alla^LJ ^<£?l ^*^~al e-J^xJl I Aa ^j_lj>tJo j 
ji I jJ a! L>- ^3 Lg-a I -X>tLwa 1 y^- aJ ^xJl AJI jJ^/I ^jJjLaJXll O^ 8 Ols*}b*Jl jl ^ol J-^ (_5 ^JaJl yA Xya 

. L^XP oUs^ ^jjLaXXll oj_A <1)L LaJlP t^%3 _^XoJl ^J*>UaiJ ^1 ^LXa yAj 
(1)1 J jL>- JJo ^3 LaJ oL>l>-j J ^A A^_g-a (, ol^>- I JA ^j-a-XXj j ! jJjJl J ( -J>- 

I j_A ^Jwa-XXjJ C t OjJuJl J /*^JjxJl jA «wul>Jl C^ojjJl y& J& (J^L>- 4 jjJj>eJ jl aL|Ua >1 jl ( Ji>cJ 

^lp li-XpLvwJ AjjJ j^=*tJ J I <L^jLX> aLL*>I J-a-XXj J C a-ww 4 xJ| jA tXxJltJl t .uUJl j jLaJ Xj ^3 ^ j J La oLl>-| JJwJl 

oljLx>-'y Ij <LaL*Jl ^jjL^jdl ^Jl Lx>- dU^j to j^_L*J La~a i^LL'^Ll? o^Lau*>I ^x>j t^ojjJl ^_3l JaI j^JL>&j ya aS'LxJI 

.oA^j JS' AjlfJ ^ o^jljJl 

JaLJLxjl I -1 a l)I J^ixJ (1)1 jl tj^ ^AloJl t_A^UaiJ A^jl AlaJXjl ^ AjL^j ^3 ^ JJL) ! 4 -o! jLoj ( i 

|t-L*-<jL ^y?L>- JaL^jJl IJl ^3 t^jLjlwwJ Ldi j olp J w^aJI ^ t-J*>UaJl ^ J y 3 jAlJl <^*>UaJlj l j& L>- 
t_AiSlj IjLc>-!j t<Lol Aia-JL> % bfl oJ_^_> |»LaJJ ob ^3 ll3 J ^JaJLx^vj l)I tilxSLoj tAj*)Ua Aj^ L?J A j>-I yS 

^-jU- AJaJL)Vl oj_A ^3 0 J^>ol La tiiAp ( 1 ) y+^2 Xj t^*»j-\Jl Aj ( 1 ) L>-jL>- UaL^O 6*0 yj k_J*)LlaJl L^J 

dJJj ^y) I. £ 3 yj) OwbJj>tJl AX^lll ^J * 3 j t^JllJl ‘L^ 2 S>z]\ AjI Jj ^3 y X j\ t<W2>cJl C^3 J 

tA^i ojUol ^jLo l )1 -^>eJ La t_JUa ^1 t_A*lS\j JCS- AjI lXA jXL>j t (L^)X* jLXoJ Jy 3 A^-l)X>tj Laj tAlaJL)^/! 

•J ] j i JaLlo (_^L) ^LaJ! |t-^L<>^| Jj ^ ^ LSo ciLl^ ji ^-L p (j| ti^>- 

tLgj ^y & ^Jl ^ ^)X<Jl f-Ua^-'y I yJz*-) A>c-Xo ^ j'lAiaJl A>-l ^xJl CjLj J ^ 3 ^-Xp ^-Xj ! AajL^JI s-Ua>-^f I ( -A 

. k J^AiaJJ I ^ _^-<Jl tliJAS"j A_a-b»tlwv^Jl JjLa jJij ^J-^ 9 t_3*)lx>-lj a-Ua>-'yi oJA t»jLi)X>&jj 

^5! y jLx^-l J C4_alp jLo-)^ oA>- ^Jl ^yzXLa jAJ 0 Jj>- ^Jl ^^XXj ! ^y*£\ y}\ 1^ bX>- ^Jl y^l>c\A ( £ 

. La-^La tiiJ j£yi ®-X>- ^iJ 

id \ 2 jJ\ tyC. IJ L uayc, JjQlu §jm J^St dSjjJj fjA J JjVlj 



jjltll ^l^^ t. a *,<a 1 1 ^i oLw^ljjJl o^La ^ y>iA ^..>Jg.X" Q 
.^>-lxJl ^pojwiiU a^Ip oUjI j^’l ^ 
. c-jL-s/?Ij jJl ^i o J j>JI oLAL>6j s yi LJ 
. Ja.JLxll ^-b*XxJl A-sXj ^.JaXj j ojl^j □ 



. C->LwaLjJl oLiJaj □ 
.oL^LjJl ^jJJ c_ 3 IjaI t. —I 
t. i *,<a 1 1 ol yStyaj ^oL*-a Q 

.A.J.LJI aL>- ^ aJl t^-J^LlaJ _^>-XJi ^ajLva:>- X_l 
. I jLx>-'yi oLav^I j^s JjJj>- pLj □ 



■ i” il i.h l ijll i-iln nh'i 

C^LwiL jJl ji ( j_° (ISLoLlwa'y Ij ISLva IX j w\J I ) ISColSLvaJl |t-lx3 t C-jLwalj j]\ Ax -s-sla j A^lS^Jl oLfl-sJaxil ^x_> (1)1 

.1^*3 ^)^mvX j ^ 1 A»wvwi^ i^J*>UaJl o L'^’cj Ala^j ^aJl AoLs^x-ll l.A-.^.la.-.l 1 ^yA <>AjwXxJl t ^ Lp ^ ^ >J 1 

^w?l jJl y°J cCjLaI jU A-^Loj'y 1 OljL^aJl ( j-a ^ixXXaJl A-oj^La ^Lp Al^lj^ ^3 -LaJXxj ISLoLx^^I I — LSwsLj^Jl j jAa-3 

. olA.vJaxlL> ^jlx)o La -%3 aJ^Lo A 3 *^Lp ISLolSwJl j — l^ ^a_P C-jLwaL jJl La L )1 



c 
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cjLudUjJI i - il<i nh'i "(i^ok) iggjllll ^QJI loioJI cjLlidLjjJI p ;F»i'i 

j^Jl t^_3 jjL*a yo L-9 ja+jPA APj y Cal-L>-j y (^^^o-lp) i £ jjlLlI ^llll k^jL^aJl y oLwab jJl ^y^j 

(l_3 jjLv^JI j. *p) L^>lj yy (_£ ^I>c_oJl jU ^ y-\ <U>-lj i y°J . *Ls^>-^/l <• ^LdJl J — l£olSLJl y^J cAj^jILII 

jSjJ I Owb-j — Lo A>- —^SkaJ <mli>c^s y y Cald>-j y^Jzy <iyy c(k — q^p y) LJbl ^jjyj c£^j3 ( J-S" y LJjjia>-j 

•^Jl 

:CjLLiDUjJI (jlLjJii plo'i Cjbpj ■ q ji-n'i 

t. Jllajl oL^>L^Jl jl ?L^ja oJ-gJl La ^1 (( ?oL^UjJl bU» Jlj^Jlj IXata as>-\jj 

<J^>- y> oljL^Jl j c_3jl^oJl dllj ^1 s>c^\j t*_jLja jj y^j cilijo AiaL> j^Jl caljL^xJl k jL^zS"! j a^v£?L) jJl ^_3jL*jjL> 

! oL^LjJl < 3 1 wX_a I y2^>z\j ^ j c l^l jj>o ioL>o| oL&L>ol yjj^Z 

.CaL^abjJl o^Lj CaL**>l~ol ^.£3 j A3 y^j □ 
. L^lvoJo^ A^J_^o j^J3j tw^Jl*Ail ^lp k, -_> 1—1 

.(A-d y- ^dillj aJJL*_II) <u_v 2 ?L) jJl ol jl^Jl k jLvIS'L LI 

.L^jUIp j oLs^LjJI _^>c-> jj-LiJl aj>- jl j J yj* <L*oSjj ‘U_>- oIaL>cjI k jLw^5"Ij Li 

i^JjLi' c O L jJ I gJl c, Q»*«/a~) caLjXdJ aJL> jia /^3 jiSl ijllA 

4j jiaiJl jj j S^UJI oL-v*>L^I A3 j^oJl c-sl-L&Vl jLoJo Cognitive <U3 y# ^IaJ ( ^ ) 

<U^ol jw\Jl o^U! ^3 kJl^L> jja.ll I ^ -IpI jill ^ ■> Ja j o jL-ill k^JUaJl (^jL^vS"! dU^ dP-L^o d—^>~ cA^a^^lalli ^y ~\ ^lll 

. ^ ^1 j^3 oL~»>l~ol y oLwoLai'^ 1 dlb A3 ^ a-v.^ Lo-S" tdjLo- k 43 1 y y jl 

jil jj J lSj j jLL jS^ju k j jJu*.l j (Jl>c_oj Calw?LjJl apprecistion jj-Lio (jlxo Affective iul ^^1 y ( Y ) 

jdCfliJ! ^3 14 JL -1 y>*->j toLs^LjJl _p*e-» d)L>cj| oLaIpxJIj j 

.^Ul JiLJlj j\ y jJL f-\ yn JUaJ^l y A3^J 

tA^*i-L^Jl oUldo^/1 ^jd> 4AJd*Jl j <uLo-*Jl ol jl^Jl doJJ L^j J-vaJL) Psychomotor Ad* yx^JZ ^X*Z (V’ 1 ) 

tAdl^Vl A^>-Ul Lg-Ap k_Uj oU?L jJl ^j3 A*J^*Jl ol jLfJl (.^y y- j\ j] ^^aLj Ol^ Olj^l 

y c_3jIa^>J1j |t-^LL>»l! y a1Lw>J 1 cal jl^_<J 1 djio tAjjdJl a^>-LJ1 y* I jJjZ 4^>-bJl ^ +*Zj 

.^ja»t]J oLv«jlj y- j Cal j^2s>- Aj jXJl SjL^oJL y ^lll di jX^Jl <U>-ll]l k_^Ld3 Ca*A^-LvoJl Jj>- 

^Lill uiijjxiU /lqLc oUojjljj-ajj 

^UJIj ^jvO j-tlU ^-oL^'yi k— 3 I jl a] ^ 0 i^jjJl cdl-LA I ^3 ^i^oJl CjIS j>tJ Aiaa*- da»tj| 

o-XpL-v^j ^/a j^j (.ayXx^j jl ^-1 *^lji 1-° k j^>UaJ I ^_L*lo jl y L^J^LdS' ^-Lo-; <U>c-JI y^i 1 ^Ujj .k^JUaJl jl j-* 

<u>c-Jl jl^} y*.^Zj ^Constructivism AdbJl Aj jjalll * y& y L^j j^>>L*io ^ill k^jjl^oJl I ^ ^ 1 jl y ^ j*)\JaJl 

’.y^lj |t-^-*-o«jl jl A>cJ>-LJl j - till 

(■ £ 

. (d>c_> jL> A_^a3 j^Sj Jki J ) < j^AisJl oLol jZj (Jl j,^ jl aISwv^j J_jJl L) 

.dLsbw<JJ k^tAiaiJ < W? j3 Flkp| □ 

(Jdplj tA_^dlj k^JUa J5" Lg^3 j5^dj Aj^ j3 (JL>-pIj tLojL^J ® j^i^a Calp ysy y dj jL*j (Jl^pl ^jy LI 

. ^_^vj2jI k J*)UaJl y>j k ;*>UaJl J ^i-*-oJl Ca*)\pLdj Lg-^3 LjJj>cj A^pU> 

aJu>- jl Aldsll^ l-o-l y2-Z>ASj ^LcJI k J^Aldll yz*j k oL>- ya ^Jwo-P jl A_Jl3ljwO J5 Aj L^j y LI 

^j-^l y l-^l k-IaL jl^j cCalS^\p cCaLLjAj ! CaLww->L-*>'y I iL < w21j» 

. ^ ^ a^djLi oli*>UJl jl ^y^l ^^Jl y 3 -*^ (oLa>-lj) (J^l^Jl jl dll ^J*>-l^ l-J 9 ji •— a jUaJl f-Uap| □ 

.aIjJj y J I J jia>- Fliap| ^S' k j jUaJl ^j>s_Lj □ 
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. oOOxJl 43 j\^Jl j\ ^ i*>Jl ^lp ^ J ^3-xj ^oljj SAP y*-^ 43 jlp j\ ^ J-Q- 13 -* ^*ojO Op LI 

.O^UaJl y J 4j L^_3 aSjUL. j jS oJ^l>tJl olU-Ml ^2 Jpl£>eJl ^ j—*> jl j^JLbdl ^jp -L*Jl LI 

.oO>-l jJl 4 * 1 ^* >e-l ' ^ ^ 3 ( ^ «A-J I j^j ' ) t»4 jS"^JwwJ I y^J □ 

(1 )j3 yA ya j\ ^L*jJ| yb > o*}UaD <lojl*l)1 olp j-oj>k^>JI y jl ^iJl <W?L>- AjIpj p-Uap| ^1 p Q 

.^j3 o jUaJl A^oJb (Jl>tJl dl) JSj t^l*Jl ^1 p ^-^JljJi <_£ jO^oJl 

c_ j*^UaJl ^S" ^Jj>sj jl ojj j*jd\ ya ( y*J — <Lo jjjJl l?j _ pJl 5lp| J^wJl y j I ^*/sa ll ^>-1.5 j ol^-l ^Jl ^y> LI 

^j| I j_1_s^2j ^v_^wLflj t^o'bll wb>«Jl ^OL3 t^t-il* ■>✓?!!)) v J^UaJl A^oJl) <W?l>- * jllSJl ^3 ^jjjloll 



.olp - 1 jJl ^ ^jp-jOo J03I Ol> 

.*u^^Jl ^s j\ ^JucJl y ^jl>- SApI^woJJ olpLJl y 2 -*-> O Jj>L □ 

. j jjLoJl ^3 y ^OjI^j ^l>Ljl <L^oj <bl) jOj jl ^ip t-^JUaJl o-LpL-wO LI 



(alunLjjJI 1 -ila nh'i - L ploll p .nail) yggjQJI ^jQJI 1 a.nll cjlj_iiigjjJlg JJjLsloJI 

.ioL^pjl j]a]\ yjlsj y olws^lj jJl p-L^-Ip cl^alSwjl ^Jp o y* .cJjV! jl»%*-d! 

! ol jZ>y*S\ 

ya O Jj>- y j>-\ LpI jj! uijXJj toojl Aj^lkxJl ^j|_ 4^5Lv0*>l5jl Ajjiijl ya Ojjlajj L>tJjlj l^olSwjl ft-^P ^J*~t 

.4ja_Lol Oj yP i y l^ol^^oJl rt-^P 

(l5jjlo^/l) j ^Sw Jl) <IaLo>JI j^I ^ laJlj t(lSwsbjjJl) ^5” p>xJlj <LalO(>Jl J^l jjaJ I Oolj^ J -4 * ^*^*- , ^^ < ^l |t-^P jl 
tiolw>j| y >1 ^JsaJ I ^ Owo.^ * aiI ^ill Ool y j tlS^lSLJl ^p j y oL-s^LjJl f-Lj-p j J-j j tijjxj 

. oL>J| J <W?LjJl oMSloJl wbwL^Jl J 

! l^j aaIo^JI oIp jo j-o-ll o*<I Op co'y I ^*>ljJl o!o>-j ^ 



{* 



^dlj t^j-voJlj yia jX^il S ^SU! (Jl ^Ip'yi ^li ^3 ^iil ^“Ij^/I /^ilv^oJl o!o>-j 






. l^Lo A3*^l*Jl <olj.ij t ya ^Ul j^-M^Jl y O^lojl (Jl jlb^] 

.l^Lo A3*>UJl Oj| c(olj ^lo_ul]l — — ^yUl — <iLi jJl — AplvwJl ~ ) jJl Li Ol-b^ J 

. l^Lo A3^lxJl olj^j c( — ^1 J>- — |>l J>- j^S ( Jjj — ) aJj^SJI ^li 0 I 0 -J 

.S jiJl j c4_L>oJl j cap j^Jl ^pL5 olo>-j £b) 

. olp- (Oil y y djltf.-laTj c4jliOe^Jl ^opljo J cOol yj (l^jLo^l I) j^^wJl ^Jp O yj !^jUI jLa^JI 

! ol jOJpjl 

.A^UI ^oLiJl olo- J f- yp y 0 jill jIjJLs olo>-jj t a>o>-S" S jjJ ! j to jOl j-y° ^ 

. ( 4 ) 3 ^ Jl t^y 3 -) y jl yy j^ lft>l>olj IjIjO yZ y 4_1_v2j>c_o 0>-jj (Y 

. yZ*S y ^\ 4^ 0 ji ^JwJj>tj OjjO) (Y* 
. jj-lalo /^OS" J>3 ^Jl 4_o ji^3 0 ^3 jyCj ( t 

.^lajL) ^3 j^3 jll4 Aj^O-« ^ ji oJp aLvS>c«« Zs>-jj (^ 
i o'y I oMUJl ^3 aJoj ^3 4^3*)lloJl Aj^O-oJl y y}\ y> AP j^jIj Oj>L (^_^v^-) Aj^Io aL^) jljjl L^s-J ( *\ 

.A \sJLi y jlU3*)l jbo^Ov« jlj ^3 OjJjI lil^ 1 
. Alai) ^3 A^3 A y j3 O jlj O-) JjI l^j^D 
. aIOj ^ aJ*>^« 4jjOvw« ^ _^3 oJlP OoJjI lil^D 
. aIsOj I oj jO y ola ^l^<jl L>- y&Z I^Oo \jy>-j L yZ y A_l vfi>c^ Z>- y (V 
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. AoL 3-y Aobj*^ v S3 1 y y y A*^> y3 La oLaJsj ^3 ySj (A 

. 4^jLw>- j AjLiJ^ « >13! y y Aj\jybjy cAa1^>c^JI A-^^aLLoj c Awol y3y c(15wjLjAJ|) aS" y sJl ^*Jp yj jL^oJl 

!Ol y*yS\ 

. Aw^l jXs! aIsjZj AjI ^1p ^-»^*>eJl ^ j-£Aa ‘^J-*-^’ ( ^ 

. y-^, £-*P y ya y^S>v} A-JUtl)^! AS" ^>*Jlj 5 j.yg4.oJl ^ (T 

.AS yx}\ a-Lul yP^b\ L g-s<2-*-J A jl y b y ^ j>^J |*_^*>eJl J^ljL) £wOJ>- C-O IS" J^jAj>cJ 4 J lio'^ I aS" ^>*J l (jl i^J~b (V* 

. AiL^oJl j A>-lj^f 1 y-J y^i ( £ 

— 4-lg>cJJ' AP ^Jl Aj>z1a _ Ala_^o j^oJl AP ^Jl A>tla — AoJiU^Jl aS" ^>«J| — AP A>Jjj ) A^JiU^Jl AP ^ yg da ibyCJ (o 

. ( AP I L.3 A«^v»vJ I AP^*»vJ I 

aJs>JI aS" j > Jl aJL>- ^ (Average speed) Zb ^ jidl ap^^JI jl JJLa j (Average vebcity) aLl^. jidl ap^^JI ^ ^jla ^-Lo y^j ( 

. dolj 0 Jj>-j A>tXa oL>ol ^5 

. A**»wJ I AP^<»J I ^ j ^ ■A a L ^^»---i (V 

. ( aL>c^J| ^li ol-L>-j ~ AoJa^woJl aL>c^J 1) AoJiCwoJl Ai>t^Jl Ota Ao_JL^vJ I aS" j^»J| (A 

<j _>- T + ^ ^ = * ^y ^0 _>-y + 0 ^ (j _>• + ^ = ^y. (jU ! AjilLa aL>c^j aS" ^pJl J^l ^3 ^ 

. Ao.]gI*,a aL>c_*j aS yx . Jl ^ol j3 ^Jp oLaJsj <by3j 0 * 

. 1 Ao^l>rJl j^j Ij C^>tj A^ol jJl aS" y>x. Jl ^ \ 

.A I? jl ^ y*-*i& aJL>- ^^3 Aw^jVl Ao^UJl j^o lj C^>tJ A^ol ^Jl aS" ^> tJl _^3 <^3ySj ( S T 

. (j»l*j! cpJj>eJl OjU — ^UJl ^ J A>tU y yj 0 y[$) Aw^jVl Ao^l>tJl <*—3 yy ( ^ V 

AP ^-vJl ys>zl~aj tjyjjjl J A>-l j^/ ! ^>«Jw<>J ^ylJl ( ^ 1 

. a\sa.Z.>\ 0 j yp ^ J y 0 a5*)\aJI AoLJl a^L>*J! Aj'b/l ^Jj>d^o ( ^ 0 

*S j>~ ) a£ y>- AoLj>- j AoLiJ^S < A3l y A>--U>-> y AL>t^Jlj As^vjJl AP y~]\j AP y*}\ y^j 0 ^ 

. A^a-j^o I Oj yP (aP-L^II I — (jl jJaJl aS j>- — ^ijl J*^il 

. AoLw*-j A**p\jj ^pil ya y U^U^JaJj Cj^LaJI j A^JJ^Jl c-i yj !^l jJl jLjcJI 

iol y>yd\ 

(_s* j»r^* 



^oJl J aIsaJI ( \ 

.(|»-jLa]I 3?j — Js?j jPx-oJl ~ |t-jl-fiJl ^ ^Jl — ^ j-^Jl — j-gJl) oL>-*«Px^Jl y2ju ^3 yCj (T 

.|*jliLl! by j^^oJl — ^iUJl ^ I A*i^Jl A>-L^-oJl^ tA^ol>tJl A>-L«^oJl (V* 

.^jliJl bjyx-<J\ ~ ^jUJI j*^$Jl jr 4 (J^ ^ 

. I A Jh3 (.. & +p ; (J y^J tlA^S" y ya ^5” C-^Lol Jj>-| a]*)! Jj 0 y\ jJl Aj^l^a Jyy ( ^ 

.0 jjljJl aJ^L*_<>J A«IaJ| oj y*p ll ^ yiy ( *\ 

.3 jjljJl aJ^L*^>J aoL*JI oj yp}\ A*a L a jbs >.. j? *,< g ) (J ji^j co jjljJl j5” oLo!a?»-| jr^ 

. AoLj>“ J A^p\jy ( AS I ya AyJ^j ^_*iL_a]| j Amo-U^JL) A^*j j^ Lo (A 

. U-^Jlp d-’LijwJajj JU^-'bll A»*ilji (JL<>«^Ua»I !^wol>eJl jLa^JI 

iol yjyS\ 

ci-J jAj jl yj y jl oJj>-I y 0 Ao J_*_oJl aL>-*J| y* J •^j^ x5 ® j*-^- , -^l Aol j-st^*Jl ^ JjL>tl]l yb-*-> ^y3yy cAol j^*Jl A yy}\ <-3 yy ( \ 

. yj y y\ oJj>-Ij oy 3 y]\ y^>- yy tOl y 

l jyyy L-*.jg.^ 1 L^jp jyjy (oL>-j y yi ^ol ji ) a5" j^»J| ol-b>- j/ L> ^3 yj La y I j/l ^1 p A^j *)! I oLwL>-*Jl <-3ySj ( T 
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rWl 



r«I^l 




(JlSwL) 



aJlP^D 



.JLi^/1 



^y j j' f ^y j o^“^' cr° ^ ^y j 

. ( <. *» ^\yj ji i £\yj ^dp) £\yj 

fLv^'-'V I ^ip aJa*_-*o Lo Lo>- j A^v£?Ijj oLa— ld> c_3^do (V 



cjUidLijJI p-iXsLi ^ /ujaail cjL^LuUI 

i^L La l^-a jj oL^LjJl |t-L*j j |+^LcJ 4dd>- oLaIshJI odp 1 ]La 

L*J ^3 4Ju<2jLJI obfclpxj'yi ol>tJ v y I 1 -La d*j cp ^J— *>l^ j^j3s}\ JgLol <u^jJ cdLwgL> jJl 

A3 CU>lw 3 I IJJ j cl^Laldkdal j <lo>- jJ j^ScJl ^-JLaVlj t— 3 jL*-oJI ^3 ^ j^Jl j^lU Agdo olgxJ'yi IdA £_o J coLw^LjJl 
J->- < »_J AaL->c_<>J| j*-^AxJl JgLo! ^3 ^JldJo La y*J cLg— Lp (J j) *,<g >cJ I (_$ jig J-> a^l t— 3-LgJl ^jA d>~w-J L^jI^ ^3 

.oLs^LjJl <J*>L>- {j* L^ddo o*>LSLdJl 

C(-iita ^Lp ~^L-%o A*-Jg L^J U ^j— <^L*dJl ^d) ^jd^/ I <L-do ^3 ^_g-a JJ^ cdLw^lojii ! ^!d)^l 1 AdJ d’Lws^U jJl 

^d^l colpld^fl ^jA Lft> j*Pj oL)jia)Jlj ^>ldil ^J|_ <J j-s^ 3 jJJ CaIS*)L*JI lilj^| ^Jp -dd*j Lgo j^-sd»o oLwgbjil (1)^ 

o_3dA ^jd^/l A^oJj L)l OjJjJj^il jdpl IdgJ ,As> ~J ji^-ail A^_o?lo jJl <LlS\JdJJ (J j_L>sJl ^j-a ^y^ odd>- oli^Lp jA 

. cjLw^L jJl ^«-L*j <— sIja! ^y> ^Lul 

(Jjp ^3 jJl; jA>Jl d*JJ d*j cju:^!l Lj>- jJ y& ^ ^JjLgJl ^wLidJ a>c_jo j ^ j)^ <?.o ^ ^ oL^LjJl ^Iaj 

tA^oJL*Jl AjLv2 L^j'VLsx-o ^-_a1i>c_<>_) 0*)15w I w<>JJ j tc_3l A^jLtds o A j jJiS ^JL*Jl ^w^lj C^g-^-Ji <J J-Ol 

^3 jJadl liJU? ^IjJl fLaxS"^ I 1~l~4 -L^j Cyj to*^L5wv<>Jl o -L a a^j>-I ^1p Sj^li L^Lli^L SJj>-lj 4 J ^id^>- 
^3 I Lgw2-*-> ^JL*Jl cJj^ ^llAj| ^Jj_ (_£-^ cJ^LloJl ^UdP^l l-Lv« aL>c_o <J j>c -® c — ^laJl oj_A ^jjg 

^\ La I-Laj .A^-oJL«Ji ^]| A»Jj>s_oJl ^a L)LwJ^[l Ad) ^Ldl ^J| La IdAj tOL^o^/l L/ 4 OjL^Jj ^oJlp 

.dUdJ o^ljp| ^s JpL-wj ^«L*d>Jl >*ijjj ^il! oL^L jJl ^-feLwa o L)1 
L^-aI j^a ^jld]l ^_!xiL] ^-JL%*)! 0 jp d> ^gJgj ^jI jJl ^_LdJl ^Jj_ aj>-L>cJI j j-^ 3 j^^Jl jL>«j2j'yi 1 " LJl^ oL^gLjJ! |t-L*J 

^^_^aL>eJl ^ld>td*)Lj A^o-XdJl o'd. ^ j^Jlj aL%*)! j^>JL) 

/ijgjQJI /H±dj_dJI l-jIUd goi jail ini 

A^vdJlj (* JUaJl j-o_) ^-La c_3 j*->J tAjL>-L>- A3 ^^Lp L JpLwJ Aj^jliil aJj>- i^JUaJ ^-dJl ^gjL/gg^- A3 (1)| 

^J-vs2j (_5-Ul jdJl aL>- j>3 L^jI AAA I j^JL J-vA-A) J tAAAl aL>- j^s Aj j*o>P aL>- ^3 AjjjltJl aJj>- t^JUg J CAjI jil 

Ido^ tLwwjJj^ LpLdi>"l^ L-<>_»a^- I J^a-sAd> ^- i ]g *,<g ■<>■ ! I |Aa L)l^ AAAl ^c-i ]g -s<g a ^>ld>cd*il -Up^j C^jXJl aL?»- ^ a ^AlaJl 1^-3 

*»__aL^>«j^ 4 Lo 0 J^P A^jLJI i ^ LwJ I d-P' 1 wL«j^ C Lu ^ j-Aj O^fc^P AlJ LJ I wLP ^j»ww«J I *X*P 4jAa| ^J i aL>- ^ a 

S ^5w>Jl AAA I j^>Jl aL>- tO^jLJl ^3 L^JP OjL>sJl j^jJgLwoJl ^3 0 ^5L_a Ido La lUlpj ^<d>c«a ^]| ^<d>c-a J^»a AAA I j^>Jl Ajld) 

^a oo2-Lo>cj Ajj*v3 AAj ^laj ^~%Jl I dA -bd>o ji J C 0 jdP A^jl—Jl J I S jdp L-a^L-vJl -Up ^:o j ^^LJl Ajl-b ^a Ido ^lll 

aL>- jA Ido^ CO ^>-LdJl AAAl ^^Jl CO j^^sJl AAAl ^x>Jl cL<>A ^^dLg - jA AAAl j^>J| 0 ^_—Ao (1)1 ^_^Lp t^LL)! iiLA^5 C ^<d>c-a 

a!>- j>s Lai c^ ^jltll cdJltll j\ ^I^Jl c. a 1 L> JaI j^Jl ^l>dJl d)p jl Ada \ V jl ^ ^ 0 ^dj j ^jiJl j^—*) ^a o ^5w>Jl aaaI ^^J l 

d*dvO ^Jl ^A J 0 I aL>- j^JI ^3 J C^*_aL>tJl ^--locjl Ai>- j dUo J ^ jjLJI ^J-dJl AjL^j ^3 I Jd3 o jA>-ld>Jl AAA I j^>Jl 

. Jt. S\ j\ Ad*) T * ^\ aL>- j^>JI 0-La ddJ d3 J L>s_o2j yS\ ( J^do o_3jdoj Ld^_a dJUd) ddd—3 dd jJl aL>- jA cJ jg»-di ^JaI j^JIL^3 



j 
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ya 4_L>- t J*)Llg ^gjl_s^>cJ jp Jb Lo_*3j 

^ojJl *^j>-Lv2j A^j j^vJl Co! o C£> j—o j_oj a1j>- j^j ^£3 C^o-^>cJl jo>jJl ^3 o jjiJg (( 4_5jas> I j^>Jl aJj>- Axj 

(. j! 0 J jj-*_C ^*^xj Aj jPLl* Aj jJ (1) ^So j CAj LoLoCaI j 4j! jbjL) J A^jCj J j*P A_Lx>*j ~ ^^Co>cJl L^l* j _ 

k_AJ ~xS" ^ cajia! ^ oJl^ LI l i -* ! j - ^ ^ L-_wJ I ^ j ) ^ ^ ^^-aI^^o-L) ^ ^^v-s^cJ 1 ^*o~^Li 4^^* l *,i^ ' c_ o^L^L*«wo«Jl a! ^y^-3 

. ^jlSzS*)! Ij ^lj^>Jl y*J oLi jjj y JaJl c^J-vg-l! 4 -^-a! j»*J! JJP 4_*g»- L^oJ I <L_o_^*o>eJl oUlx-oJl 

^ajlyg.>J 4 j^j jjJl oLa-Jadl 

La3L*jL> <LvCo ^Lp Jwo-xj 4*J^xJl lf[g^ J ^ ji^Jlj oL_*/?L>jJl o^Ls ya S^Liu^'yi 

. 4jlil>c_oJ! 

4_^*J jLo-^S" 0*}L^JLoJl ylxy yft> j^/s3 j c_O^UaJl k Gj j*s} AjJlI^JI 3 ! J^>J| y 4_*3 ^^oJl c_3!-LA^L> ^LoCA^I ^-0 

.^lij.v^'yi jLx>-l j 

0*XA 4jIw\j ^3 ^^aI^^o-II^ C 4^” ^>cJlj Jg L«»wJ I ^|»^L3 (_ C cJ^***^*-^ !^ ^ 1 ^ k. ^ 1 1 1 1 Ji^a ^xj ^-wJ 1 ^ 1 yp 

jg^^J j! 4_vg ^*lxj ^L^-VL) |> jJa_ v i 2 j La | J ^>Xxj 4j IS" j^- J JL*33 j»«P ^S” jg>xJl 4.43 1 jj 0_^J a!?*- j^>Jl 

jjwLxJl 4_Lw<>_>tj j ^jUJux: j jliGl jl 5J 4_s^g j > cJl ©jl ^ j^- o-xpLwj Lo-«j cL^j dL^w-o-> ^ill ^L^'yi 4 j jj 

tj^-^3 J iiloj^/1 aJ ji Lo~« tA^pLoJ^-'bl I oU 

" j > cJl j^ojJl t j^ajL f g.>cJ Aj^j ^lil olAiwJajJl 

. 4jll_^>c_oJl 4 Ig « <« i ^ j ! ' ^fP ^ ^ ^>cJl ^-o— J I ^x-^ ^t-vsO >^— D 

. A^^gljjJl <Lu jill OjLxxJL) a* 5” ^>sJl aIs^jV Ij oLw^Ij jil oIp j-»/? 

La y*J ^3 A^iw^i j^»Jl Oj-liil J 4_^5 voL5wJ| 0 jwLaJl J iolSLJl OjJJLil J 4 j^-IxJ| OjJlaJI J 4j j_xUl OjJ-fiJl (J^ 5 olj-Lill 



C5 5 ' 






Jo" 



^g-gjl 0 



s*l y j 4^>-jL>tJl o*)L^- J$\j ^tAig'yi j 3*1 jill jaI jxJl ^ a^a! j^Jl o ^13 cJ*)L>- ^ jlg^^Jl 

4-s^lgnJl ol ^wUJl AjIxS'j t4j| j5"-L* Jj ^] g J^P LaJlL j 4j|^ J^P j^ocJ! (^^1 <JjU>xjj C4^*»ljw\Jl ^aLwoJI J^_JJ aJjL>«> 3 
.^^vjixjl ^J-N^gJlj ^IjjJl ya k J j J o'^Lxij'yi aA^*>j (1) Ji j C^pLoJj^-'yi ^i_4xJl oL**^Lp y» 4>s*^Lp 



; ^LaxJI jpijJl L ysji^s>J aj^j jjJl oLg. r Ja;Jl 

. j^SLaJI ^3 ^^JlxJl lJ ji_woVl ^Lp k J*>LlgJl ^ojJJ ^ 

. jji * y oLlJlSLJI j ^Lg-^Jl ^3 t^j*)LigJl yj Aj^ l 9j y^\ y 

ljUI^jJIj lj(jJL21I 

Loj A^i j^oJl aJmO-xJI LoJ-o C Aj ^LJjJl j\ aJ_<»P 3 jjjJl ^xJg^o L* ^A ojJ-flJU C 4^3 j^aJl CaLXo-xJI J^P CaIj-LaJI »^_aIi>cj 

^lp OJwLaJI l)Lj (J jaJI ^j-Svo_j AjU A^Lp j ^ Ajlll>c_<>J I ol j^xlo-U »w-ws>tl^vO J-Aj ^J-AxJl ^3 jjJu Loo jl Aj| 3 ^AxJl ^3 Oi>u 

ai>c_JI a^LaxJI a,o>-LJI ^ jf> SjAaJI 0 I 3 t»iiJjJj ^L^LL^wo^ ajlLi>c_oJI (JlSwVlj L^Jl jJj* ^1 y\j A^i ^x^Jl oLiooJl 

tAjwL* (J jjg J ol y^~J> j AjwUo ^3 J-*Jo jjl oLlj'y I ^A <tJ»4xJ| oIj-LaJI ^Ip wLoJIxj 4^3 j^oJl oLUoJl J t<Lu! yz^*)! I OljJiJl 
^jLxjL'yij ^IaxJIj ^o_^vj>cJl 3 y}\ y^-J Cj^vJJ aJ j ^ *A> ^3 0 J-Ax^ aJj jb Ca^ASLws k jLx^JUoI JP&I j^>J| ^Jg^LwJ 
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I A-— Lo— P ^ C^^aI^^JI «X^P 3 ^>c_oJl ^^^---^- 0 — 1 1 I ^ ^ j . tf la 1 ' w\^P L *»*3 I ( ^ «»w^c-l I ^-^-v -^-1 1 ^yA C t ^ pL^~s^*^/'^ 

j-s^lx*Jl oli^L*Jl ^Ixxiwolj ^.^31 ^ 1 p ^J-aI -Up ^SJdl j tc_ 3 jaxJI j ^^L>- yu^ % )!\j jai>tJl ^ 1 p oj-^ 5 Jl L^.*«s j^-^j 
L^jIj 4 ji]jj>t^Jl 4 JI jy*~j <G'yi*jLLij Lgj apLu^Ij La y>*-> aL** 4 j>-jwL) aa!x>*_<>J 1 oLp j-< 3 J ^ jAll j 5 ”jj jJLoj La ^Sjj ^Sj 

.oLsXj^I ^j . Ip O^JijJzJl 

jmj^i ^3 4 jili>c_^ ol ^Jl ojA>tj ol j**sa y> 4 U>,<gj Lojj <d 2 ^>c_oJl ajlJIj 3 _a 1 jjp ^jLo L^jU ^SLaJI a 3 _op L«l 

J-aI A olSLJl oj-LflJl \s i U 5 cAJajtlJl oj j) +,i2 1 ' ^Lp ^ ^>c_oJl IP 3-^ ^31 Sj-\J cdJ^^JL 3 l 

Ul toL>_^vj>s_<>Jlj ol 5 ^>- j j)*,r ?7 aJ j^a> ^3 auISLJI oli*AxJl aa!i>s_oJ! a^owU^J! (JlSw'yi ^t-g -9 4 jj~^ 

aJLaI ^ oJl 0 JO J*>U- La ^3 03 ^Ja^s oljJJll! JJajj tAP j*aj 3 j-g-~o oLJ^*Jl s-l^>-| ^ 1 p 0 jJjiJl ^3 aoJ^JI 0 jJjiJl 

. aJLaI ^>J l a 1 >- j ^3 jpM jl ^9 C_j 2x+/?~) LgjU <uSl j^I AP ^Jl 0 j jJ l-\p La C J_Jj jJl 0 ^X 3 j 



^UIuVl >«JJl 

jjjjj <LoL^o«3j <U>- jJ CjI j*-aj j Aul~b >- j jpLLj L^-j>-L^2j a3_>-3 Aj j-vAP CjI j~xSj 5 jA Jl dj'y L*jLI Ja-o 

<ui^-|jJl j^UioJl col j^LoJJ I j ^JaJ J ^-^7 J>\ j^lUj tlf] j^xIa AjLIoj to'yL^jL'yi ciJJj ^3 ^ yi]\ aZ*j 

JaI Jj>cj tO'yi^Aj'yi oJs*- ^3 4jLlP L^jI ‘LAaI jA ^->»vJo j C LgJw* j \ oLlU k J ^3 1 (j 

^j^S>zJ *)}j t4j!3 j^s *)! j 4^0 jJuJl J 0 (jL> ^J_aI ^ oJl tAiJl ytS tjL^Jl ^ jaZa ^Lvaj^l 

.o^llPj J^j 4j j yj <\^Jl) jS jj O')! J_^23 0j2 j_g3 III tJjJj>tll 4 _^LwJ>-L> 

^ojJI L yajLs^>J 4 j^j j^JI oLawJsxJI 

^ k j*)UaJJ ^Lcjl ^5 "jLsw 3 (J^L>- ^wl) ^^iaZ^j')! \j 4xJl <L_oJj 

. *-L- ■• ,rO I 

... P-l j i ^1aa')I I jl 4 j ^>c_wJl jl ^)w\Jl k jli*Jl5) j^P k jLa^JI ^JLo'y k jLj^>-I 



Vi 3^jji 

c^-* j*& J ^^aj>c_JLll JUaJ'yi ^jOJj t^pLoJ^-^l JaL^jJl O^/L^s 4 _aa1 ^^>J| <Uj>- jA 4jI Jj 

aJ jilall <lL>- aS ^ jlg" ioU'y I ^^_)l^>- ^jJaxj ^ja ^J-aI j^>Jl ^2_L>ti> L5 pUi>-'yi ^|pLaJIj oli*>UJl 5 J>\$ ^LaJLj 

wL5"Ijj AAtJl j^Lia^s Aj jJ J6 "Lo (^° -L>-Ij <l)i 3 jL>c«^3 

0-L>- 4Aj jbj 4_^u*)L«j o AjL-*JJ JaI ^oJ I ^j_^a U I J-A c^J-ALw^a oLsS" aJ ^ yS A^vo_aL) ^ jL*_Jj j AlJjL>c_oj col JJl 

. A_^L jJl Cj'V L>c^ 0 ^3 jl ^ + */7>o]\ Ca')1 1>c_0 ^3 J A3 jAjJ AjI j ji JP- J A^JLi /^P I oJ^>t^3 



^ojJl ( j^ajLya.?3 Aj^jylJl oU.,.12,:!' 

. A^>,^>>c-Jj A^_oJj ^3 k^J UaJ I J ^->3 J Lo^X—o I 

.^^3 jc< 3I j k ;*>LlaJl JpLLJI a»^>jJ 
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■bujiiJI p k ill /ihi pjhi'ig iilpj 

*>UIp aL^*JJ OoioJlj JaJaaxill ^ < j V-LJl <5"jLxv0 ^1 p -U^i ^i)lj |%-L*xJl aoJ |*_L*-aJJ owL>Jl SjtaVl Jjooo 

.S^ ^OLO>Jl c_3IJ_aVI JjLL>J ^3 L*^« I i*_ja3 j-<>J ^JiLaVl (JV-*0»»Vlj Ogj>«Jl (_5^ 

jjs aJ Oj£j olj a^-JaxJI j j-a v, JU 2 JI Oj£o oi ojj ^^^I p ~^Jp ^ill AjjjjiJl (w-JL*>Vl j j-^3? 

^3 (^2>\ La j_Aj JaJOJl |*_L*Jl O^LJl J t4^l^*Jl 0 j_A ojtal ^3 aSI jlOj J^d-oJl ^jA iL^Jj 4^o^L*oJl A*l^*Jl ^3 ^)L>o| 

^_L*o!l aOj Sjtaj c_jLLl>&j C^lill a1>- < j V-L ^2jL^>- olpl j^s t4j^j^Jl ool j^xJl JjJco ^_Lcdl aOj ojtaj aiL>j>- 

^Oa <«— Lta >. -ik:jj t^^*>ljw\Jl ^J-s^sJl ^>-1^ AjjtaVl JLpVI ^LJiJl 4 J L»-a ^1 t|t-LcL<jJl <J |*-*X*oll Lg-*3 j*~i. <^5^1 

Aal*Jl Op I ^Oll J^a AP j-oJ>c_a £_o? J i»_^_UaO jJl j^J V I C^_L*^Jl C-dl j-0|j 4^>- 0O>0 LjIS ^-L*o)l AOj Ojl^l ^3 AjjPxJl ^jJ 2 -* -> *— 4*)UaJl 

! aJLJI Jaj jOJl Lgj ji aLxJI aLj ^JaM.5 J^UJJ 

L^J <to-p|^j <LajOoJl oL-lwo j Jp| ^3 £_a 4 O 3 I ^La (1) J-^L (1)1 I — 1 

( e-V-^jJl ^»l jO>- 1 — 4»wojwL<Jl ojtaVl ^»l j^>-\ ~ |>l j^>-\ ~ o LSCoJ 1 4iUaXj ^LolaVI 

^J3Loj c Ao V-ap 00 1 j j~q-> i3 ^-Lvo ^J5" |*-POj olo ^•*— ^ V-L.U ^ ^^*Jl — ^ ^3 La ^ 3 ! k^^.>cj I ^wwoVl ^jA 4P ^wL>o ol O 

. ^ L>cj| I t ^3 I 4 j*XjL3^ I I «OA 

.1^*-^ j ^3 LjLo ol Ioaj t<_JLlaJlj |^»L^oJl 4 J o ol Q 



2LLu SjI^I ljUjSU 

c^>- tojIj^V /t-L*-oJl apL-v^ s^Ip| ojj j.*/? 1“^ 0 I 3 c^pV-LJIj /t-Lx^>JI ^*^0 aS 4_L_<>^p |^»-L^J I Avj o^l^^ 

. aIoL-vJJ ,i> jJl Jw0^2xjl 4j jS” j^"I ^ lJuli jl ApU->- ^3 I J*,^>P ^JucJI j olj C|t-L*O^Jl ^■■-Jg.x.o 

k j V 3aJl J^>-jj <!**>■ tdiJ^ j-*P jl o^O«JLoJl Ja5L-o jJl 0 j- ! y > ~ J' AOSLoJl j\ ^oj^oJI jl A^oljjJl o j>^>~ 0 03 ^_L*ll! aOj o| 

!^ 1 j L >->3 ^jOoJo ^LaiII aOo oL L)L ^5 {jfij c A j 4 la * 1 ; Vl ^jA ISOp [*a OjOaOj 0 j]ala>&j 

Ajv^JljCjI aJl^jJI XJCj AAj OO l jia>- 0 jJj>OlI -U>tJl JaLajLoJl □ 
4_v<>^L^lII 4^L>-*Jl 00 U-L 0 - 1 4_gjl>«_oJ ^,/g a U ^^L>Jl ^..slgixll Q 
.t^j^Aiallj |t-L*-<jJl ( j^> ^jpLixjl (0 jl , —^3L-ol Ojwla-tJ Li 
oJ> jOJw<Jl ^JIJlaVI ^J-0 >OLi t^jViaJl oU-Lo^l 4 _^jL>«_oJ ^J-vajJl ^LwO aLv^J □ 

.^^\^jLa1s^ □ 

,-U>«Jl |t-^-*^ll / ^L*jJl A^L »P 0^l0a»-V (JV-*0-ol *,<a 3 1 AJa^>c_<>Jl 40 JI (JV-^0*>l Q 

. /*^L*LlU ^SLo-o 003 j ^51 JjLiaOLl 003 jU ^jOaVl 3 V-^0*> V I Li 

^3 ^UoJl 4 J L>j aL^ 3 S jbV Ij J- m2j A OLP ^La-^JI Lg-Jp ji Ol <— >. ^lll v ol ^>tJl 00 L ^^>Jl 0-La 2Js>zjj 

.A Zo^A 



SauuJI fil JL x Ji OjUJ Sjl^V ^4J V^l J LjU-oJl 

OojV l^is* tAw»L-Vl oljl^-Jl J oU^Jl AP j*oj>tj3 jil jj ^ll ^-Ldl AloJ Ajjjj^jl Aj^Li ^3 ^-L^Jl ^1^^ •»— 3Jao 

:l 40 > j Ajjbiia ooL>- jjb ^i-*-oJl ^L>oJ 

^3 AP j^Jlj ^»Ja»sJl t^j^oilll Ja**/? t aJ ^^ o>Jl ^J^ojsxjj tjl^oVl ojOaJlj t ( j^AL)L 4_SoJ I tol^LwoJl ^j-^OLj j . 4.,.^a>c^oJl OOLowJl 

JjIjJI jLo>-I 

jOOoJl c_3-LgJl ^JL>xj Loj Jl I j_A ^IO>OL^ol ^3 o^USLil j |t-L*Jl ^3 ^^3 ^3 <W2^a>0l<>Jl A3 j^_oJl ^oLJl OOljl^iJl 

t. ojJuJl j o j^a-cJlj OwoIjOJL ooljl^jl o J-A 
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Ajjji Lv2j!j t^J-o ^pL>j>tJl j JjAa^J JL'bij Aj*)Ua £a ^J-aloll ^lp ^A^adl ojw\i ( ^jLxjj A^pbo^-I Ol jl^a 

.^>-U »_j j-L~oL> LgJ ^-o^Alj ^JbLbadl y*j _^Ld!j jl ^^Lp 

laAuJJt ft-bLUt S_Lo ^ili 

LwJ jJl ^J»a| ^*Jl -b>-l A*b J^A! -boj ^dl J ^..Jab.U ^-L*^Al AijU AjLp ^Jj_ ^-L*Al Abu ojbl ^L>b 

. ^A^ ‘Lo^.oJl JaliAl ^a ^bp ^p| (1)1 |*A^_adl ^lp kw '* 1 '?" cJ LA-A^ cJabbdl ^A-*Al u_3!-La| ^j^JL>z^} ^-L*-Al ^J-aP b xA 

ol>-Lb>-l *>Ld Jj^Jalll JJP 4_lj J_*j ^Ju u_3 j— ~3 4_L<23 ^A^adl La-^us ^^J-ygAl ^.Jab ^3 AjjljJl ^>ta*- -bo J !Ajj j^Jl O ) 

. A»a b^c^— *— ad I ^j»*u^bAl L>c-u I ^U^LlaJl 

<_^b yj ^J, yg A 1 3bj>cj ^_£bJl jA i_U*^UAi Aj u_3 j-a ^bJl pi Ojlbpl ^3 ^J-^oJl ^xyg,.) (jl ^->o lAlaoVl (T) 

.IbSsAj <jl ji'bfl Jlub — ^u jbd! ^_L*Al — yi}\ ^A-*Al i^Jba y~j *■ ^tAlaJl bplib 

j! ^0-3 jAau ^auAl ^SLau ^b>- (blSLadl Jab ^L*_> jaLbH |t-Lsdl ^J, *,0 A I ^lab loIjiVlj A oUVl |»«)ab (V) 

* f. f. 

.Ou j> o^lpj J^SLau ^b>- aS" j>i}\ ^J»£— a BUI ^bj>cOu J^SsA (j| J to^b Olp j^aJ>e_a ^3 

^1—ad I ib— U>- ( j-a * J*)liaJJ <OaLa O jSvjj t4^>A*Al j^Lv2-oJl ^ip o ^>o> cJl (1)1 u>o !A^-a-L*bJl j.sLvfiuAl (1) 

• *-$A j-b t_£ w ^ >6 -’ J 

.^)*>UaJ! JjjjAJ! olplyj (o) 



^Lci^liiJ Cx£$ 3 jI^| 

! aJU! o! jlaJx}[j JaJaAlil Laj J-vifiJl Jj>-b ^t-AxAl ^3 ll-^s *>blp J^oj C-i jJl ojb^l JaJa-^Jl j! 

.AlaJb'yij ^j-vOjJuJlj 4_v^l_>J| 4 jAi>^J| C-J*^bx—vJl 4_^aj| Jj>-bjj CU3 jJl ‘LJlS ^Ip c_3 ^3 jAJ A^P*l)Ual-a| A_w*jI ^3 

. A3-b L^jLwA>cj j^>Jl c_3I-LaVI -b-b>cj ^0 

.lA-bib ^j*>\Jl j»l^JI j oLjJ jVl Jj-b>o 

. oLjJj'y I J c_3l JA ^1 P yjp ^3 ^l^Jl 4^^_a 3i J->o Aia^>- J 

.^jj>c^s (Jj-b>- ^3 J AJa>Jl oAa -bib 

. pb^y I jij j Aiai-cJl -bib Ajolla^S 

.C—3 jJl O*)V5wv0 A^J>“I (J jl>-J O-^JLal ^bJ ^3 

Ixb Alla^- j>*b (1)1 ci^*”^ J^ 8 L/° < A4 > " j>p ^ O^j ^A3^jd 0> -b ^ La ^ajjJ JaAaixlJl (1)1 La J^bjj 

i^j^L l)1 aLp (.. i *,<g 1 1 J>-b b3j Ojbj ^y* ^-b_oJl ^j^>cj ^SAj t^-b»s_oJl 

. L^oL^j cbi jj j L^o I Ju cJ jJ b— >■ yo 4_v^>cJl 03 jj ^1 jA'y ! 
.L^J>-tAp < '-i-^"j L^jb-alj 1^13 J J-iobj 02J>cJl pLj! A^J>-I y (1)1 ^l] I 0^\5LbaJl ^J— ipb^ 5 

.<Lva>cJl 03 J jLobUalj A^lplij ^v^aJI Ojbl^ ^_^Ap LiJ^ oJpLvO (0^>- OojbJ wb>eJl iaAaioll^J 



jLLL^Vl J jJl>* pLlj 

(. JllaJl ( J-w 2 ->b ^b-a Aljli^j ^uuvJ oAxj jl A^_oS"l La jl J_ia JjOb ^\ ^L_v^oJ I O-L^j 

:ol obp ^Lw^oll jLbb'b/l pLJj jL^>-'yi b ^_^Jp ^AJl * j^AlaJl j^a o ^p ^J-wa>b ^ ^o-oj 

. a*g>xj t^\ J jboJl *-_3 -Lgj ^_gAl ^AQ < sl-lA ^ 1 -b b>gj bi 

g«g>zj ^\ jLbb^l j ^Jl ol-u'i/l p ^ (jLo»-Vl L^— Lxj ^d! oIp jo tb ^ jLx>-'yi ^ -b-b>b bi 

v oIp jo J^-a-s^b ^jLj tO^Li*/9l _^pd^ ^Lp jjllaj ^jLj JaP bAi^ ^-i>b ^JjLa^ 

oLpjOj-a-Ll ^^odl (jjjJl) A- 0 JI L-a-A^ I j c(^d-*)dl j jba-U Oa— L*Al olbA^lj CjLb*-'^/! L^-Ja^j (1)1 

O**. —}^ t^-alj-\Jl j ji-adJ Ax>_g_<Al ». ol ^>ciJ jLb'-'bfl J-baJ bJ Lab>-I -b^J O^li-v^l _^>d^ A^-bf- ^l-X>tOo|^ . (i»_ sI-LA^ 1^ 
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y° \jj* ol jl L>S IJ_a U/3 t^-^l 

.jl^l Iju^ j! ^J! jlSoVl jL^I 



oliy^l Jj«l>- i! JpI Ol ^la>- 

C^jjd! <tJ_oP ^9 4 j ^li>6j JJl ^LoJLA^I yS^j ^xll J LgJw<s (_j^ 4-vw**jJl jljj^lj J ^jl -L> Jj>cJ Q 

. dj\jLs&\ ^-^«-ll (_j^A>- G-^-P’l ^lpl *>—• ' 

jl <tw^vjJl jljj^/l -bJj>o jUl^-^l ~L*_o jl ^Jl^Jl! ^SvJj tLgJw« <L~J J C^—oljw\Jl J jJLoJl oIp j-v^ wbA>tj □ 

! <LJLJl oLgJ>- j-oJL <USj>j ^~ol j-ll! j yLjl olp j-s^3 yA <L-^J 

.^—kIj-AJI J jjLoJl Olp yb yA yA ^y^ yA ^j5" ^%Ojw\^l ^/g «,<g >c-oJ I Q 

^ip LJLsI olp j-*/ 5 j-qJI oJ-A L^Jw« jljj^ll J C^*xljjJl j ^JLoJl L^_Lo_v^o ^lll olp j-oJI -b-l>cJ Jl*j j 

y-*-* C^lp j^»Jl ^JiUJ '■— ^ j-fi^gJlj t^-L*l]l ^>1 _^-> 0 J_oP ^ I ^L?1_4 j ^jp LXJuj 4<JjJg>*J! i^_9 jJL*g 

^Jp jl aJjLa)^! 4^wJ LajjJj ^a>o ^iJl ^ olp j^-g ^ y < ^rj^ y~^*^J sJj>cj ^ill (oljL>eJl) 

yA ^ yb yA ^J«^J ^«X>c_<>Jl j^) |^J|^ y>v^S\ cH^lp y^ yA yA ^y& yA ! l^x>. jl ^j| I 

!<lJbdl Ol yla>z}\ ^L1 ^Sj ol^l ^oJl (Jj-^->- y* A^wjJl ^wo-A^I Jj j 4^ ^I>c^oJl oL P j-v2? j>* 



. <uL>J! 






Jj Jj>tj □ 



.<ul^eJl Lio (^^iil (^y/P ^oJl) >XjJs>cJ d 

■ 4. A +b ^ <ui^]l AjjXoJl <U^jJl Jj Jj>o □ 

.4«Jj>tJl ^ ^>\jCj (c_3-i-gJl) ^ <ui^Jl 4_>^oJl Jj Jj>tj □ 

. ^ U5^l Aj^5-qJ! JoS>tlj D 



^^LUI ^liJI 11 — ^-aic — cj L\ ibi L 1 cjI 0 . \ 



^2 



PDF Compressor Pro 









C _1 






^lill^lsll > aaIJ -,^ >cJ oIaa! ^ Jj«a^J ^ jzjla ^s ^L) Li-j j 







7. to CiysjuA jj>- 


^3-cdaJ 


I*** 


4£jJL4 


/ , 










^JLa 




SJ La 


*3 


SJlg 




4d£ 


/ ^ 








,4' 


in^-vi 


4' 


soAvi 


4' 


2UAY1 


4- 


aiAsri 


r 




6S jJio \ 

Ji>- Y 






Y 


J!>- Y 


\ 


0^ jAo ^ 






ISsaIao 




Y 








JUrf 














\ 


Is jAa \ 








J'>- Y 












0 


JlY" 


Y 


Y 






\ 


0^ jAJ ^ 


lAlls-l 




i 


JIao 




JIao 




JIao 














\ 


&S ^Ao \ 




-j- 




J'>- Y 












0 


JlY- 


Y 


Y 




fe jAo ^ 


\ 




^»*»Lj3^ 4 Lw*>»AA 




t 


JIao 








JIao 














\ 


^ao \ 








J!>- Y 












r 


J*>- y 






Y 






\ 


0 ^ jAa \ 


e-lvas-J 




Y 


T 








Jlio 
















JIao 






















ol: yu> i 




















n 




ji>-r 


i 


Jlj— \ 


A 


Jl>- Y 


Y 


fe jAa Y 


Y 


Is jAo Y 








JIao 




















7w* 








XV 0 




7.0* 




7 u , 0 




7 U , 0 


4-u.AJt 
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ISLulSLj^Jl jjiaJ Jjx <La..Lia 

b2jA*Jl jljjl jl 2— iljJj ^jiL ^vUl ^UJl ^j^a*3U 

jl ^3Xt^\ 2jbi5 j\ j*ail j l _j— «-iJ' J j>- j2>jV' o'jJ 3 t^" <S j~2 >Aia3 2^sUJl 

^jUlj AjoLJI ^s \ jaJ JJj^J OJa>o ^juJ' -Wtsaj .dUS jJ- 

jU dUjJ t l^Jf- Aa1xs-«JI Ol^«jld uLla t^L*a»-Vi eijfc j>- aJ ^~>W! jja ^L«a>-“}M JiUioJl 

.l^JuP ^ ^2)1 _yj\j o>J 2j A*)l ^L-a>-Vi oiy>i_j 25^>J 2^\jJl ^j^i! ^5JI 2^(ji ^9 2)L — <J' 

:Uj» ^><.,..3 ^..-aj jSw j 

Statics ' bLu liujy I 

^31 a_ji*2jjj t ^ j2)l j ij* APjaa>w S C->o j J £L-* ^ Oasxo (^L-^-Vl jjly |*Ap) 

.(^ ^iJl e jjs CL*>H ijjl 2)l>- ^9 <*j^ : ^...>JJ Jljb j i2j^io i^jb 2)l>- ^y> j*** V ^yii 

09jJl Ijj6 ^9 4b.....i' OLliiUi Aswj AajJJj)! jj*a*) 1 ^9 (\^o\l«»^/l) O^-’V AabJl aLaljjJI oljj aSj 

• l^o^Lw^M ^JlP ^*-*^3 C.* 9 ^}1 ^9 ^-^-° _J_^3 Calii ^vJ (jiSj JjUI ^- 4 - > ~J ^ dji9^p\S") 

Dynamics T bLmLuoJI 

:^)\ l^^aLo jJl ^—JL'ij i ^ ^aJl t >Xa>J Ajo\a) 1 25y>- jjyi j$ jaabaXa ^3lj (^La^-Vl 25” y»- ^*Xp) 

jji 25^>J1 A^>-jJl ■ja 2S^> Jl c^j Kinematics iSwU^Jl 

J9j t2S^>JJ e^Jc&Jt _jl ^ jail ^j\j ^9 Oa>vJ j_j*J KiflEtiCS t(^3 ^ ^aiJ I 

2pLya)lj Sjl^xJlj jJaJl 0*^U^« ^j9 a ^yj - Ji J l«\j ^ l^^aUjjJl sJUIj 

■A-SOuiJl oULi^Vlj AaJbJ S?1 ApL^sj 

:dLu5j 

.(Ajljjl j\ J>- Om Ale- sj\jul JUjfcl Jj^-aJ ^5 jjl ^__>JI ^1) iolajl 4 La.il 

^0 Aiajlji<Jl Ola....~>v'' 9Af- l jja j ^..,.»J ' ^£l) RiQicJ Body lS\_JlSs_a 

.(^j>-jl>- Vj 2^\j j J^J \^a j,>a.>.... » - (ji (j-J AiLu^il • j Ln . j ' 



|tJ t dJflAt ^5 tSji ®Ap dlao^u ^L>«jt j ja ^Jl 5 ^ail 1^— -L5 ol4>- _SJ L^?l J>- J 5 j^Jl ^ j^Aa S Jj>- jJI oJla ._j \ 

. 1 ^~Lp oU—laJ j bShai dJj’^^JI < ^ ...- a Jl ^^aJI ^ 4P y*^y 4»iU ahai jlyl *u-l jj 

aS’ y>- a™-lj_lJl oJja JjUaJj bl^J ^ dl ^^aJJ y«ail jja aS* ^>- ljM ^ ( l^Ljta- ' . jC ll ) o-L>- ^Jl 0 jja ^5 ^-j Jj o j — > T 

j _jjli _j .4 hr. .. <L*»jbj a«-l ^)lj a-asSn aS* ^>bJt ^ia- oU«Jajj bl^b.ii y J aS* yJl OL....0J bi5* yjl c-L^J a^>Laa«JI yl i^laJlj b^L-a^Sfl 

.^fUl 



j.^ia (JllLu2alj^)ll jUiLa^ 



HjuIWI ^olc- j^LaJ (jx- <LojJLq 






:duuLiiil uIjI^jO 




AX^aXAl tala’ L-o-SsJ 1 4 


Mechanics 


l^ol^wO 4 


Derived quantities 


statics 


l^oblaaA 4 


Fluid mechanics 


^1 jil ISLol^^o 4 


Dynamics 


l^a^Lj^ 4 


QBiomechanics Aj^^J-l ISLolSLAl ◄ 


Kinematics 


15^1^1 ◄ 


femtosecon 


A^jL ^^HjJ| 4 


Kinetics 


IS^LaSJH 


Mesaure units 


^-oLi o Jj>-j 4 


Rigid bodies £^*-l>. ^_a~_>- ◄ 


Length 


J jAaJl 4 


Elasticity 


A jj ^il 4 


Mass 


aAiSJN 


Plasticity 


AjjaJJl 4 


Time 


< 




i^^aiiSwisaH 


Velocity 


AP^vJl ◄ 


Classical mechanics 


Acceleration 


aAj>cjJ| 4 


O 


laXj»-l jAl J,jjJl ^UaJl 4 


Force 


o jAJi 4 


International system of units SI 


JjliuqJI q ulgjill 



<U^Lp ‘U_w»)l5»- 4JI ^ 
->bs jijtxJl) iJjjJl A5wlJl ^ 



oi^gJI cloiojO 



Oj^i 2J ^ ^ A * IwJ2J^Ju 31 4»aJbi^Jl &jjb 

1 ^Laat^C-b-^a^A^Cj I Aj ^Ls-aj 1 ^ 

;i ti.ti 1 ^ • t . :* . . . ti \<T -\<T \l « _^l . 



i \ 1 l,y 3 ,) 1 l«— l»^S^ C ^J^salcO^ 

4^a*jjl 4j ^iaJl 4»a^-4—/^A5sj I Aj ^laJl ^j»a la>0 j\j l^olSs-uJ 

\cT *.\c" ti u ; 1 - >. *t . 






.IS^ISLJI ^Ap ^ 4ioJx*“ ^ jj\ j 
^x3l 4j»ol^3 ^ ^Ap j^laj oU^L>^31 ^UAp 

. 4 ^jU>Jl jj 3 ^3 ^3 Ca 

fi^-aa-La-^l 4-OJaLjl oAjfc ClJjlo UkS^ 

.l^a-aUj b\31^ 1 jJ 4^L3 Ax I ciA 



pJLoill ubpjo 



,j-o t L^ii aKAV^I A tfl.il j ; 4_o jJLcJI oAa A_ujIj j jju 

: jl i-JUaJI 

# , 

Aj ^ iaiJl ( j^3 oj jJaJ j LpxjjIj l^ol^voJl r*Ap j _^2 j k^ij^Co ’$’ 

l^ul^voJl ^*Ap A2j J->- ^ j- 1 ^ c_3jjCo j 4j jiaJl 

. aIs^Zj \ o j y*& ^3 

aS^ j^»cJL) aAL^i^JI _^AaJl A^*ilj^ ^ "^" 

XlSw^l)0j5UL^LcJl y.ljkJlj t (l5^L,jJl) 

tlSLlSUl ^*Ap J jb- 3 O'Laa^ljjJl P-LoAp JaAXj^J C_3 jA3o "$" 

^j>- j tioL>sJl j^l ^ja jZS c-wo^-*>l a^oI j 

. A*jL>sJl A_b^a3 L) jJl O*!)l5A^0 JuJljJI 

! L^J AjiL*2l<»Jl ^-gJl A^ailj^ -A^p io'^/l d->laA^>-_5 "$" 

(Jl jA?^! |»JpxiaaJ /^iL_JI c~j\Js>-j ■$" 

^ Aa^l^uJl Jl jA?Vl |»Jj5xla*J ^1 J C jiiJl •^j«^ 5 0 J^a^il 

. U^J A3^*Jl A^ailj^ J C JLa jjUI ^la j^wJl 

— -aJUI— aAJjJ|-apLJ|— ) ^yajJl ^Li ol J&-j 4 

. L»_^Xo ^%J| A^ail J c(aJIj ^ lawlil 

c( — ^»l j5>- — ^1 j>- jAaS" — j^A?) aA^SJI ol-b»-j 4 

• Lo-^Lo AitAxJl A^allj^j 

. o ^-Jl ^ C aA>&xJI C AP ^«Jl Li ^ 



Jb^iai ^gi CljLbJaLs^ll jl 



x x) U k) A < I 



SfLo 



^ aIc — ol->.LxaL>^JI cjLfl-LiA^i 
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yl Ai‘i , >i<a C > l‘i^<a 



JliJjiUI (jjOj 



V 



lS._ulS.JI 

As^Jl 1^-9 I^Jp 'jlaj Oi_^Ju ^L->-Vlj tuAajVl yb».J .Xs-jj) # y^Jl Oli ^L~>- > ill ISAlSwJ 
^l~>-SJl oip yaj cAS^pJI «-Uj 1 y IgsIsS"^ ya Joy jl yaA’o o l v-. .-> ^j Jj»«Xj jl l^P J.ya.a.'o yajJl j_«iSj 
.(jjAi>vaJl ya l p^Pj Jj9j 5I i]^£L-.l j-Juj y)l ^>-Lta3l oUjPj AjLsJI ^ jl ja^sJI 

c 5 ^ y)l ^L-s-Sl' A«<sU- yb (Elasticity AjjyJl) AJbUJl |>L->-Vl 

IgJlSsAI jJcS A^jlAolyja yyj J-p y&j Plasticity AjjAM lal Juu AA*sSl' IpsUjI j 

.y»-jl^Jl yjaJl Jljj JuP 4.-».-AaJ ' l^tJ\>- iyu 



:jii)jAUI jifuQ 






:ftjl2ill jjLiojO 



(^) <k>JLv2 (t) <k>JLv2 Jya ^-Jlla3l ^ 

.oH^LjuHI 4-J^j31 a^C_*_jc*3 \ ^ 



mjIapJI jujjjUI ^>i3 



4^«Ju)l ^\ jjl yi?y*3l 

.Ol-s^LsudJ 4»Jj jJl 



aluluJI 



^UJ 1 a! 2 J 1 AJ \ i^&Usal) “^-^3 ^ 

pH apl j OyaJeuJ! olS 

.l^La ^ j5sJ aJcLo\ 

jj^l oico pllapU ^)j_ yJ«\ ^ 

3y»*j cI^-oI^lSsJI) ISC-alojJl 

.l^L« jT 4 _uu^jJ ^x)1 



; IS , , 1 < i a 1 1 j^lp ^ J Ia*. 

Classical machanics A>£.uuM£JI 1 £AiI£jaJI 
A5y»- j^Jcj 1*5” t ^L^s-Vl ( _j1p jAy y)l yiJl A-rljJu A-->- £yy -\ju 

.(... jAl^aill 4la>-^*Jlj AALtjVl jjjJoJl oUiiJl ijja jjjuJl dU i5^ JipL-Jj 

Quantum mechanics ^£JI KiiKm 
ejAJl ^jlp jjaljiaJl j.»...A~3 dUij j-iuJl j jAJl ^9 O^is jAL^AJl oL^iaJl ^ ke-jA>o> ^yb 

— A>-ja 31) < 4>-'_Jijl _^laJ 4...a..,.».»J ' ‘WsUJl C-^«i JJj 

^-a.i>j ^yb \^JlSC_a wXJ AJ A I ^ ^s- ^y UyujJl yc- Aly a l^Aj\^l~ a ^•y 3 ’’ j c 

jjlJ :y*j ^»SCjl ISCjlSwu l^.t..a— ..' y-jj.t-.-t,." ^jLc- V^2--Va" A-il^«V s.\jj-iJJ 

tOA— ..^»3i y«j l^JiVo ySw isUaJl y^ a^S j»ms\ >_a.yOjl ^^>,.-....> yAy-9 j^j) I^jAj ^y ^*^-" au^jbl 

.( j-a.i.-a J^-iu j—Jj t ^Aata J^Au yll e3Jov<Jl ASUaJl oU*5^ SjLiiA 

Fluid Mechanics £ul yaJI K , ,a 

i3 jAmJI ya^a^ttll lAjb c ( AjIjAIIj j—JI) ja)I UaA/l ^j-uj-X 2 y^ ^^11 \^— ^ jj3 -X>-l i-5^ 

^y l^^iljaj j*JI l^w «\^ j ij ^ jp Al>- y \^s-ilj3j 1 j*Jl ^...A.tjj til j*JI oA^J y Ay-aJl 

i5yJl 

: Biomechanics Aiyy-Jl blxiliLudl 

^y- yj\S^ a$j>- y AaAJl yjl yJl A-rlji ^Jp jp (ALjl^-aj-Jl) Aj j-j»JI ^Jp 

£U> jJ^IjCo (^Alj t(... - A-jjJl - «C->-j3ja— aJ I - tU>o j-isJl ) ^_y" yjl ^aJ»- ya tU5»JI s>^\ ASy»J 

tfrUa'jM Aial yaj tjSyJl jl j j^_Jl Al>- y C-ulS” frl j— JyJl ^L-a>“Vl ^Js- SjHlI 

•»Aap tuLpj cAiliJl aul^Jl ya y j— J l Jliulj t^j^Jli SUS y acAaj jJl Jliulj ty-jljAJl y 

.e-liVl ^_g jt....a yjJaS) *C*jiLaj eAjJu»- CjVI>- jJ^tfjtJl y^aJ ^^-jl^-aJI ^(AptSJI jaj t<uS^>-j ^UAaJI 



T 



^yail yliJi uiuaJi - -_ju=ji 



jujjJI uLlpl 



^ ^ !_ ^ 

4^^^-taJ^A^O I 4j yla.l] 1 ^j»0 L^” ^ 

: 4» O ^ 1 O I (jA 2 -*^ <-£^¥25 61 I 4j yiiH I !_ 

OluyiS-yg^Hl ^)Ai3U £j\ l^olSC-a Oxi ^jJJj “ 

fiLol OL^-aliojjl 1^ 

Oy^l? c(dLja\jj^uV^l)4 w oUJl oLSCalojJl^ 

4»Ly£2i<Jl ,JjL*uiA3 J ^l>oV olfl.A.Ha.V 

dHJj y£2-^2>sA]l C 

omputatuinal Fluid!) ^loL*u>Jl oUSC^Ujti 

(Dynamics 



T 



>._^ j^> 1 1 — ^ 1 a 1 1 
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i^glll bugJI 



General relativity theory 

• j-ijJl j e-UaliM AJ jiaJI #U A»Pj} AUj OjJ9-\ 1 O- 9 - f iSllaJlj aJj^J) jUj)\ 

Aj^S" yA s03 ^ Ji' aa -3 . A^ — aS^pJI jS" JjU C‘ - vVi 0-9- 4 aS^pJI * j£ - -o ^ A.... l) \ A>_^ia} C—sli 

UgnA ^UJl ^0 (j\S" Jjl Oo U-— ijUpl O-Ua-j .^y\^o yS- ^>-*1 lOu Aj^S" tC-X>vaj U\5 

llj ^ j a ^ap\ JjtJ\ ^aUj ^ 4 >1 . ...9-V I ASyu ^lp yj C—3^)l ^yQAA sOU>-J .^j^lJu^va ^jO-lS" 

.A*jyy^}\ 4uSU^~^\S-Jl Ar^-dji jS" .A3 0_» . ^ U— Uw\ 



1 



"bua »;.>> 



l^ULSwJI |Jlp jjhj ^s oLAl^Jl eUlc jjj jp o^Jl ^ (oJ ol» j LuJJ iJjjJl aSLjJI - \ 



jt- a5w5^'\Sw\SwJ'^ 1 J Jjj jlaM 0$*j ^ J^iaj' Isaac Newton Ji _jJ JatA j\S" 

johannes _ r L-S’ ^iUV' JU3J jlS" US" .AjSOuaJ'j AjuiaJl jj&ljla)) yA £jy~3 aS^9i3I yj\jp 
C-Lj 0-9- ;u-5"'jSCjl a 5^9- i_i*aj jAji ^>j ^ ^lap jji Galileo Galilei JlkA/l ^jLJU- Kepler 

i_£ jjl Xi -G>Jl ^3j l j— 0-31 J s_-S" I jSOl aS^>- Uul Olo j .1^— -* . o W-_> Syi ^JUa Jjl j U-S" Jj-jl _^3 

oUa C—IU oij tOy^S" a a-^Jlo 3I JjAlai oL>U->Jl aA v09^m*s\ oJl aj jS^-o ^^Ip 

Ql y . J ' J^>- Einstein ^jU t - u l LgpU? a i.ll Aj^laJl jy$& ^UJl Oa o-JL— 

y>yi jyAj Heyznberg j Max plank Jli% ,j~^U I^pL^j ^ ^SO' ISCjlSwij \1'V Wo 

j ji]l ajIjo ^ Dirac Schrodinger 

ojjUll aJ tjjJJI J-aju cAjUJJ Uj^— . y y^j »Uaj Dr. Ahmed Zewail fJjjj -k^>-l US" 

oUVjJU Awli ^3 -Gk9-"l J&j \gv3«* ^UxJI J — Pj o Op CjUj_^9JI aS "j>~ j— :j j^p 

■ ( J— I ^Ul jO-SJIj JjUOji O ^Jl A-^J_^9*^I 3-\9wJl 

http://ar.wikipedia.org ^^Ip (IjO-So j) o^sJI apj—jJI ^3 c->«j' oUjUwJI o JaJj 

Measuring Units ■ ^UpJI U»l_L>. j 

tJ^UM ^j-Ui a . ,UU oUp^ 9^JI ^jiaju frl__j9-lj »_yb Ajli Aj^5s...i»M oUSO' ua^U)I A>-\ >3_ib Uop 
. p y] I y~JJ yA J>~\ jI-AJUj jIAA« AijULa <A-U*3 ... .^yt ol J y/o Jowoj JojwJS 4 

y& ^JU3' aUo! ^laiiA ^3 * Ja>4.‘.~ 4J I ^UaJlj jIJAaJI j\AAa)I a\^ 4>-I 3AP A3_^J uA3S^ 

International system of units (SI) .O'O-jU JjjJ' »UiJ' 






ISLuLSLdl ij^, <LaJ. A4 

^j\j Jia J^SCji J Oilp^J 

i3 *U^ol$C-a (^5^" 

4*L*£2 P ^a 4^-JjlJl 4^Lyb.aJl 

^a OUUJl ^aJ ^ c 4»Lu*-a oU*j\-a-a3 4jl5>wol5^ 

\ ^ C ^3 1 ^S^» 

C 4.fl. Ja.<J 1 JU^^J c^jyl^a Jya 

^LoU^Jl \JLa3l (J->^ ^ 

a-\-ys2>- s ^l^ ^ ^-5 l^ol^-<-aJ ^ c4_^ JJ«^] 

^ Lojj 

^3 ol^^Lsw»A] ^ 

•Wi \j)^y ^ 

: I^j ^LsuaiJ l j£LoJ a\ZLuj\ 

:^L U J^l 

Jd3j[^2s*- ^ \ 

_J -LaJz3 4^*/ JwL^]l <^>- j3l Jwa aS^JI 

\ ^g3 u.* a >uJ ^ u\3 1 ^ 1 aS^^- ^ 

_) a 5^>JJ 1 A_u«-u4ua3 1 

Jjl JJ ij ^LJI ^3 1 1^-ol^-vcJl ^a-p*J V 1 

_j 

C-)lol^3l J-d>o ^ A^lj^ J^Ulo u3^ju £ 

ISolOU a^>J\ 

^jLuJ A-o\j ^la-J23l & 

J a£*\ cO^Ju^Jl Ol5 l^olSws u3^P *\ 

.uA3S S' A»liaV\ (J^-*-* 

.AjjjJJl j ajjj-JI SI V 

: ( j-a 0 ^a.X.>ya oiuO k_A^S^ I A 

.^5\ ISs-olSC-a -cj . AaSsI^o^A^J I l^olSC-cJl -I 

.Aj — J l^-ol^^a — ^. 

.l^p ^i31 l y*j a^3\j u3^p ^ 

^_oic — oLuiaL jJI Cjlfl \ t-iV) ^ 
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IjjaiLaJI £ll -UJ 






(Si) ^3 j\ 

^ja-LJLU 4^*uCu^Tl 

.. J \j 0 yZ^S* A-a... gl \j 0 ,^9 > : j yO^ Lo 

a]^ P ^ : ■ - ■ a * ^^ a jl ^ - lo- * ■ «• j tAla^Cl^ 

.(o) Aa-baU AjiiJ^aJI J^lbX>JL) yt> lA” 



M 



:( AulsLLqJIj jlj ^ " ) : j al ... /Jl^^a~UI 



ji Vo. 



( ^ ) cjjjJj Aab.1 

>-. = ^Xi-..X- = j^^iS j 1 

aly- J^°‘\-xri,o= r -\.x.,rio = »^jjAa -,rio v 

"-i.xu^^.xuo.^ysjLf ho- ? 

jjAa Vx\r=^J JL. nt a 



^ Luu 



^3 oI>s^)ju>AJ aJjjJI a^^JI ^Al^l 

oXSi ^3 ^^,/a\3\j^ c^jloJl J ^lai] ^ Olij^jo JjP 

4iL*uJl JJb" 4jl 

A3LcJI ®Ua5j ^S" A N*xu^0 ji\ Lr ^\ 

^L-a^L*x>j ®3Sj 0 \ *xtAi£ (j^ 5 

aJ y>^^) J C-> / ^ ^ ^ ^ ^ ^ ^ ^ ^-Lo 1 c- j),Afs) I AP^** 

.4-o\j 0 * •_> jjJb ^ jjl j^jVl ^3) I 

: iLul Jjl aTuuiI 

: 1^3 S^l?U-a]l olaX>-^ 3 l ^ 31 ^ AJbdl o\ ^31 jya J y>~ 

■yy* 'yy Jl Aat* JJ” ^ • 3 

V 

(\js^j A*»ax*^C 3 1 AI-^ J i) A***x*^0l AI^*Jl ^3 4»olj ^5^ ^ 

:A_ujIj jU oljLuijI 

A3Jo ^-o-& 3^ (j«"L3 (3^ ( j^-< > j 

4^5sLl3 ^J^\-La J^b>- ( j^a ^-ftJl3l fil >o\j j^JJl A*JM J^jj. i^.^ 5 
^lp ^ I A^a^>- ^ ■> *>o 

J^li b-® ^lK5 c ^L a-**- 

Jo la^y-a > VA 0 * * • 1 ^yj A3 1 .4*>„a3 1 

C'l-aijiJi I oJJb j^13I A-Jjd cjD-^JU J^P 

.Cj^Jb A I— «/ ^-**’ V” , A JAjw>j \j JjP J)\ 



9-a" 




i--L 


( m ) 




f 


meter 


jr» 


length 


te) 






kilograr 


11 flrr J/ 


mass 


W 






second 


Aula 


time 



4W«L«V' oC*^0' iJja 0--^>- ASj l L-J ^ — (SI) >UiJ 1 1 Xto \ -. yj j 

^j—oUL* 3^ jl jjVI D^P ^-3 ^ ^y* j£j 4 j j^jm 

:4 ^jV^ oCft^JU ^ otv^j31 ^j-o l^slaX^l ^j^A-5 \-»t A y>j}u 

Fundamental quantities (5/) j»Uij ^ l^L*^ ljIjl»> jj ^Lu^LwVl CiLc^SUl : Vjt 



J>M 
o-J 31 

0^<X>> jj-j a)^-* jJb >UaJt ^w*'i 

Femtosecond -\ 

AjliJt Ij Au\iJ\ ^a (( \ 0-) OaAJ dS-jp^A Oj-Ls-) aj> jULa jjAa ^yr ^wiil 

.A**m ^JjAa TV j AAw\ ( j-j Aou 

J^>- Jjo wUij l aL-A-SC) 4£’\jS>~\ CL^yj ijj* jJj JJ ^9 

^9 t\^V^ -Ca JJLa\ A*lflll 1 A^aa ^9 ^alajl AIa*o ^9 ^a 

^\A>waU ^«Jji]t /JLJMAjb ^y^yj t4*ilj jIaaJI JjAj ^>-l>* sjula>j AUaj 

jJ y^y AJSj lOJjjS OlAyd^ja O^S A^a 9 j i. ^y^ 9 iyiy?“ j ' ^-"-~*J 0j.y^9 J^J oUa2aj 

aCP-L-aj Jj\^aVU ij^3 Ala Cala>^>J^ aS^>- 

a\lJ\j >_1^3\ la Li-a-t- 4ju\laj h Q Jj&l.7..a.U ^ .'^Sv j^*U\ »" Ayl. > > \ _u>-JL— ■ A L^j^aJ*^- Alt A^j\_^_^vJ \ 

ls ^La)\ Jl>i-a ^9 ^A a )' ^LiaS^Vt lAjfc *V l^-jlia t^aUt ^Ajb A9j (4al>Jt ^9 

. y*. -.-) ^ alaAaS' ^-y — ■ la d^Sy- O-Aalaa- AaAp a — j_Aa a..-. — ■ lj „L^>- — 3 , ^ IjS^aC'^a c.1^ aU t a\j ^a--J ^ 

Ol-la»-jJl , - il l-^-jll . ~ )l jc.1 Ai a — Y 



' y* 





deci 


cr-d* "■'• 


T 


tera 




c 


centi 


jy* '\- 


G 


g>g a 


1»<U>- 


m 


milli 


> •'N- 


M 


mega 


Uvaa 


u 




jJ^t 8 r '- 


K 


kilo 


Js 


n 


nano 


Jla 








P 


pico 


J^U 








f 


femto 


j!a9 









J^jlill jlLlll • Qiavll — . .IIUII ■ il~^ 



f' ,, -f S ’ 

r- J ' ,= r 



: i^JgUI 0U9JI 

: g 5>LJI olJb.^1 J\ SJUI oLb-jJI ^ JT dUi > j 

•CJl^vo© 
.J^U^ Vo- ® 

•r^ J!r' ,v ' © 

f tV0-= (■■■ ■< t,V0, fft.Vo® 

*-ain,ro= '■-\- x 

•f^yr ^ — r_ \ • x 



r ™>® 
JJyt. jLS” Vo- (T.j 



r 



"v* ® 




C>L*£JI ^v-U oljaa J 

odlaiajl cap jmJI) A y alaJI 

Ar- ,>* J* 1 * 1 <; > i)l 

..Uj'ill.y. 



= ^J— »-ill f jJl 



.iaU T • = iajoJI 



Derived quantities AZLWi ALlaSUi i Lub 

4i. jaaJI ^jajLli O ^ J ^ 

• JjApJ A w l) U aALwJ' jM Jlxa l^j\j cA^aj" 

^j-ajJt ^\ai 0J>~J -o- bM J \ (jaolai 0-A>-J = A£-j— M ^Ui 0A>-J 

.(0/ ^) Aajlj / ^la :0A>JJ Atf*jaaJ\ 

a,i -y.il Y 

: jjSsj J At) 33 A~ — A Atf-^«JI ^jaJu JljiA l^j\j Al>aa3l b^au 

.( T 0/^) Ajuy Aula / l^la : d_L>uJl ^jaolaS ©A>-J 

:LgJ S >LuJI olOa- ^1 Jl 2JUI olJ^ Jl jA JS - Jyw" Jba JJi Jpj 

■i/rJla'/ff' ® ab/f Jlj./fS’' ® 

'i/ r ® 'i/fJli/^/ffv ® 

Ijlslljaalljao 

fN---> 









r/^'® 
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is.jjg.gi 



r o/^— ^-= r'x':. — = * 



ujjii 

:l«J SjiLJl oU*-j)l Jt aJUI OlA>.j3» & Jj» 0 

T o/ r Jio/^/^H «■ ^/^J>o/ r \... V o/fjt^vr i 

Force 5 Jill V 

(_>■) A5^>Jt aA>xp J (i3) AkSOt \jl> oJiJt <*3^0* 

_>. x iJ = j jli (j) eJiU Up«) 'ils 



£ Jill jloio jaiUS ol 

: JUt j>Ut Jp JjJ' k -*_r*iJ iji' s °' • = j-fj ' >Oa>- jSjjSlIj JjtjJt J~° • Aij U aJl o!-t>-jJl 

r o/ t Ia^IjJLo a!>*p \ ■■■.$' I ^t^j>- t aJx5" Jp *— ■ Jt tit ^Jt SJ)t ji jJLo ! J j*~Jl 

r o/ r \ lApjJLo a!>*p t ^ Jp '■■■Jt tit ( Jt EJjt JjJLa ;^j|jJI 



r .o'-\-, r S'c 



Jill j^ij) ^Iwjk-Sfl *-~^- 
2 ^- J* ki-J jP 
(ikxp) £jl~i J jSlI 
S,AY i ^ , V A ^ ^JL> ^ ta:: * 
■ v 1 j Jp ISU»I Wf 
A , A l* k£Jj J j*i I 
l* — 1 T xi»/^ 



: Aji^liUI Olj^JI 

t-s*- 4 >) ^t>^ j^t J 2 ^ * (fr £»! ) flF* 3 ' j£ :Jk> 

: JUt J>jt Jp ^t_^»Jl J2ij ^»- jLSOt Jfli ^Jju J 
^t ^>- J.S*' \ AkT Jp Opt tit ^Jt ojlt jtgjLa -^t ^ JL^JI J5J 

"* *Zj / ^ , A jI»Xaa a!>xP 1^ £w > 5 * t 

a!>xp \£‘..S t ^t^>- \ Jj AkS” Jp opt tit ^p)t ajji JjjLo :j>l y *. Jt Jjj 

T o/ a-m/ ^ A • l&jl-Xjia 

c J ^P ^ , A — ^*k 5* O t ! aS^CJL aaUx«J 1 olo»- JL AJjlkJI olo»- Jl Jaj yj 

0 i ,J ^ A • = |^> xij ^ 



^ _jjljJI ^lill ■ a.^ii — . . 1 IUII . ■I’iC 



i^gjjl bugll 

:l^J oJsluJl olO»JI Jl *fi\ olo-jl jA JS" J sy*z jiUj liUi 

ji' 5 Jl j 3 Ji' r >' i G) 

iW“- - Vxr.u. © 

li IjJWA.« v t.xl,v.. iJ l. v |.»l,»© 

MJJJJ ^ 

:^J 5 jikJtotg>.j)t JtAJUtotAs-jJtjA^T Jj» 0 
jW ' ro * x0 » v "' v 

Oi' S LS J lij 3 Ji iT > 0 * ^ 

;JUl ,J Aa r .., t .< J I oLi3l 



I __Lill aJj*- j 


fj >S(I oL«^Jlj Lfa“Ap 


Aa:,.‘,.a.tt A_aXlt 1 


»/. i/ r 


jjAjtt -f giCc^tt 


(V)( t )AP^Jt 


»/^ 'i/ f 


Xpjt- AP^Jt 


( 3 )(^)aL«JI 


N 


aJooJt X AkSOl 


(F)(3) M' 



lc — ■".! ..xl >j 1 l -, 1 c . . U~ A 



ISLuLSLdl ‘& a£oa 

: gL^ILuocJ I oLu^*s.ll j*u ^ 

l^AP oIa-o^)1 ^ 

c4lx^]l c (J \ { y*- a oL-o^]l 43^ Jo 

c^Pja* c 4 ^*-U«-^ 3 l : 

4 j^\ju>j c 

(^Jj\cit 50 \ C J jlaJ \) J 5 ^ CU JuO *5 3UuV\ 

c 4P ^\-sol c 

IxiSCfc j r ( 43 L*a^) c 43\*ujz 



: ( HoJ Ij a 



o/^ r-= 



= — XVt: 



\ A 



( A)_u 3 ^ UjJJ 4 I'll *ll 
vr 1 ® 



f o/ ^ rt = — — — = o/^ t • • • 



:4-ul 4 riuij 

:olli 3 uJl OUl>-V^ i y*-> (j-* 4 j>wC>wyS 2 Jl 4 jl>^l ^ 

4A501 * jaj}! ^ J2SJI v JjWl 1 

4 Ax ^13 T 

* ^jLSOi ^ jkJI V I 

^k>wy£2]l OlkA>-^)\ 

:J^a jSo J,y^gj 1SU t 

.4j jUjJI 4»L^3l V J l 

O / ^ oJl>- ^ * 0 wX>- ^ 43 ®.wcJ I O-xlipl ISl^ T 

4^0^! ol-j-ajjl ( J^a 

\ * * * ^3 ^o \j3 1 1 ^3 ) 

N * * * ^3 Ia) 1 c L5^” 4^ ^ ^ 

N * * * ^ ^ 4-a— aa 3 J 1 ^«-a3 1 4-^*<*3 ^ 

N * * * ^-a] 1 4 -^.a*x 3 4 P^a*J\j 43 \^*aaJ 1 ^ 



( _a 1 c. — CiLuiaL j\\ CjLa_ioico 



1 
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nXjuLoi pLK-’vI 



Aj\ ^JJ_ jS\ ^ 

O^^lsca Ap ye*S>m jl 4j,}Uca 4jl>-\ ( jA 

1 *«_j\-^4^~ »AJP ^1a3 

oA& c43L*^<JI ,Jj>“ ^3 Ua>- .Lilia (j\ l- 3^P li c^O / ^ 
4 j^>- oL-o5^ L&jLxpU ol*x>-^)l J*aUu31 ^3 

.Ol-X>- JJ l>o 

jJfc) J-aljca ^l>0^ ^3 JJl>J ^A>CL*0 ^ 

: Jljujl (J^ fc4 ' *X>-1 ^)l ^jL*0 

f*>-\ — = ' 

:^Jb3l J-aljua *lo ^Aal*^ ll Si ^a J 

p.\y. _ ^ 

© ' r' - " 

JaAJ OlA>- (J ju>o (^A)l (J-aljua jLx>-l ( jS'L«>J C~*sS>- 

^)Ca3 4j >^s>^3^\ oA>-j)U 4jl>-^h ^1 P J-ys2J>0 C^>o cl^UO ^a 

^ jiij lioli CjIaI ^>J I ^)l_ Jj J^>Jl Jj-a ^ 5 ^ 

■p' , '"l^rlr f r -‘ r 

^j-a AL*A**< ^Ax>J *X3 ^ 

paj loU 0 / ^ J-/ <£ vr Jj :Jllo 



4 jL£:>\ 4^L«N A * • ♦ 

^'■•■<w ) ( w> ( V > ( 



£ 



vr 



-) 



apL» \ 



; ^LuU 



^jJu>o^h ^llaJl l^laj (j^AflJJ ^ ^p-1 4*oia3l JjP 
A-Uaj^l dllcJ OjiiMj 4A5sJlj J jiaM ^1*5 CjIJo-j JjJoo 

JjJoJ (si) ^jjJI l^X3^PJ 

0^ ^ ^UajJI C-)\-al Jc>sl^l *zxj 

^ olal jiuoj 4 j ^>JI^ 

.1* yS* j iuc-lj jjl 




(t) ojjjjajb.1 

^>\i.=U.X^^o^r 1 

« ^ro• x o,n 

-xl,v= =,vb Uo. X 0,n v 

^ Vxr,0 ^~ 

jil2V»r,o = j^ V,o e 

>‘U(j4 ~>,"i iUL^I 

'© '© -> 
^LajLSOt ^ ^JiJI V Ji^J\ I 

ju> • ,nre = ! 

-,oui = juJ Jw o^r,n v 
^UjLf -,-ori= ? 

isli$3l x^>J( = aJc 53\ n 

p IgjjV I X I X J ^2] I = 

unxiox\v = 



^rvii-- = 

f ^£ = 
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© © © 




tlg-ilc SjjjqJI t_gj5.ll _j J il-fc.~i oi-iia£j »4jjLaJI pi ...Oil /jjljj 4 j*iIjOj d ala" ft II a . ... i‘»q II J^LuiaJI ^ J-> > K <~ l~ ..Nl pic. ^ 

iU_.i jjjilj jl^ _L2 j -pl^-a.11 _g oli^l p > c . ,-.' j ..I l lj ^jLiaJIj .JjLiaJI cLjj d a I", 4 «ll d~ l a " U~ j t Ifl'.r ^ A.l\ll _j J Ljj_aJI jutdJIj 

II IS-uliLuJI p lc. juLbuf jn»jj idl jd»l dji'Jj tjo _J j'. ~> i t_g jjl d i« » iUII d a ■ . 1 1 a 1 1 4 ncllajJI £gjLtaJI . ill 1 ^ 1 Q*. ~ Jl-a all It A oL5J jaj 

jdd^JI (Jdj jgJI * ^iaLi _ ' d lj 0 _n/-> j.Aal ^ iVCI J .pJLxl! Jjdl > 4_t*\ pjcl CaauJi <Uu5j tjC. 6 J J 3 nial l jajaj JIjSI j-oj 



: jl ■ ■ II t-— II £_S jiLi tLfljj dU .M~.*jl jj a T. jjuj LOj^yi djL^j ^-S 



4jjw*~aJl t_^ jfiJl ^d 4P ja-^a j*j lj . ~ 

li-j'ill oMUJl ^ ikij ^ 4_i*Al<JI 

dlddi ^5 OL^^Lia Qbj j i^d old jS c-jjjl lij ^ 

. dkflj ^ 4_J*>Uu 4j jl«wd t_5 _y* CJ JjI ISI 4, 

. ikaJ ^ iJ'jbd 4j_ji~d ^ _ji 5 JlP C-ijjl lij ^ 

L^- jJ j^Svj La_X>tl~~a L J Lv-aA5A yj y 4 1 . -J >t_a _lj>- ja * 
■ 4 la « « il ajj-^a CdLajiacdJl 

*LjLj* 9 ekdljd ^ La oULJaj wi^aC j 1 



jIjJLo ^j-aLs ol.t»-_5_j c 5 jjiJlj t 5 jill ^ 1 

■ dJLLaaJl ^^pdLJsJl 4 _jNiP ^ o _J&Jl 

^3 tl)l jdjd (1)L» jill) LaL»«j1j Ijl-Lia ji 4 1 >,<a>cda -5>- JJ ^ 
.(dlac’.'l | j~ij 

■ ejj U~^J^ iajkw iji J_UJ wiyua ' 

. 4aji« Sji JJd»J OyC; I- 

. dladl ^9 4-S^Lla 4j ^ j£ ojs- dl ./*>.* J*>-jj ‘ 



^JglJI ou.gJI 



KijLLj^I 






Ol^gJI CLOIOjO 



LlJ I 1^-0 I 

A^lp J^L^3l (jj^ ^+m\jX) 

J-Ajsn^] 0 JoJS* Li-a L_3^l^2J Ai>A5>Jl J^ a - > ' (J^. 

^ 4,^ yo*^ cJjli-^3 ^ c j oLi-Lft 31 

c4-o-^3l c 

{^^3 cj5 ^\JL^3l dAJSj ccu^ol^^jl^ 

^LalsJl ^2-*^ (^5^ (j^ 3 O' 0 

1^.4^*^ 1 0^ c i^a ^<«^1«£' O^S'Xs 

. ^ oLUp 

: JjSfl 

. *o^3 J-Jj>J : 

.dSaJL) ^ 4j^L*wa ^ j3 QJS* 4i ^>s-a :i*lJU)l 

^ ^23^ ^j-a 4S'^a£>iJZ Oj>J 



oj^qJI ixiliilil 



U>- jJ ^iS^j ^3 4i_v2>c-a 

. oL> ^_l_*_oJ 1 

A^jL) J ^3 Iwiis! J^3 ^2 ISColjLdO^/ 1 ^3 4 ^aj J.} Lo 0U.L1 ^ 

. j 



(J-O tl^-LS 4 Ip; aVl^jl V v Q. t 4-il^J ^ 

: jl oJLbJI 

o jill jIjJLo t ‘IpxI^S" o t o jill ^ jrt-' 3 "* 4_3 j^Jo ^ 

. AjJjL^JI ^U]l P- ^3 

^J-Wjjj ^3 (1)1 ll)^> J-^0 Ijl-Lia ^j_J j3 A\^/2S>v-a Js>-jj "^ _ 

.(iiaiJl 

C5^ Cr*~^ y* ® y <-_5jjCo ^ 

.J^oXoLOj jA 4^J ji*-^ 0 ji fc_3jjCo ^ 

. <]a.flj ^3 i>3*^\^o 4jyL*~J> (_£ ji 0-lP iLva>t>J "$" 

(£yJi}\ AP ^oJ>e>3 j»olj d^5»eJ (^-^**^") 4 lg (? ) "$” 

O^U'xil 4igj2j ^3 4j 

.aJsjIj ^3 (jbu^Vla (jbo^lws <1 )Ij ^ 

. 4.1 3JL) ^3 Ajj^^a ^ ji ^ 

.ilaij ^ •LS'^Ca Ajj^a £ y oJlP ^ 



IS! < 
IS! < 



^ aIc — cjL^sL jJI 
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o.L}gJI JJJJJ-U Lpoj 



\ A 



oj^qJI IdiLoJu tnill )i5olll uljlilijo 






rin 1 Si iiiqI I aujjJLoill JjliugJI 



^$ 2 >\ -OUjj^ Jjjj “ l *— 5 jCJJ jj -^ja^uij 

. 43 ^Jlo 



:cb^uioJI jujijUI aiiijJo 



2 j ^QyOfiS 1 -aJusIxCI -^JwL .^31 



:ch;IiioJI /xuiiiJI ,gjJo 



,j 4 ?Uh 3 l ^L*<j c*L>^juJl 4I2440 V ■Aajj 

OkX>*^)l cl^La JSC 

. 3 Jo-^ 3 \ 4 jI^} ^3 jUl>-Vlj 



®iL ■ K Q 



Resolving force 
force Compone 



5 ji J-Uu ; Statics 

3 *3 3~S -« ; Force 



equilibrium of a body '*-~~ T JI y I : Rigid body ^aL>- »> 

triangle offerees yJI C_ha S-U-li ; Gravitation force JiliJlSy 

lami's rule ^yV o-U-li s acceleration of gravity yJl Jsy*Jl «LU«p s 

Equilibrium of rigid body jy<b»- P T JI jJl 3 Newton y J~> 

smooth plane 1 _ r l»I L sy_* ; Dyne y> 

inclined smooth plane l _ r i.l J3U 5 Kilogram weight plyjLSJiJ 

centre of gravity J^jSy ^ Gram weight ' 

3y 






le of action of the force 



Scientific calculator 3 _Up iw.b- i)T ; 










jjuLj ,"i~."i jp ini^y ijljjl 

ojx ^90 CjJIj 



69 ^ 1 



lia L7 J | ^S9iJr Jilaa 






ui 0 - 






l-i-vn 



I ‘ -\Q lji<" II jflljJijLujI 



\\ 



ouqJLI £iu>iJdJuLJI loloS o J I 



^ 1 la)a>tC 1 

dUj 5 j( ij, o ap - ^^3 cM 3 - ^olj o>J j\j 3 \ 

(LLUo - ^Lyi 25 >wa il> 0 ^ ^^3 

CoU>Jl ol.g. 4 .Jal)l (^ 1 x 3 



^^lui ^mi >._9j.^> 1 1 — pistil 
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t j * j-ij ^ jJl V' jl O-alc- 

Lg~Lf’ yjj ^yJl ^L->-Sfl jljJl i»j j£j 
Scalor Jj-UJl LAM jljjl j* Sj^JI ei * j l^l j5 t ^ 

^ *“ .iaWJs.ui.LJJi 

4 SIAM c ai_Ji ji. l&uH • \ • 

...p»JI iO-L-JI ip# Oti l3j4' ^ ^S-Ija j*J 

Vector S**uJl LAM ^L-UJt 

^jl] SjloVU zj&cSj 

■W jjfi j >j® Ji* Sja-iJl Force 1 3 I 

B " ‘ u r^s _^ui 5S>. j\ j\^\ 4 JU 03j3 

ijJJ 

jsUdl j\ i_iil>cd' jl JAM j\ JajwiJl oVl>- ( ^ s Lp- 
j~j U \ \ j^3 A>^sj ^ ....■>JJ o-x>i> 




^^3 CjLbJalj^)]! C_ul* 



: Jl L.-UI f L j-Vi f — ia ylc- A»-l < I 

l«KJ ^ JU* f l~J-1 - .js-T*-^*- 

•j!j»M CJIS L 44 



^ : ,«.T.i JA-tiU SLl* |»Lo>-l - 
i£j * JI jjt l^Ai 
oijUJij Jsl^JI Ji. 

jjj. . . JL^luaJl j .IsUiaJI j 



:S^JI ^ol^a. 

! ‘LjV I J-«l jjJl ,'> Jl p o _ ja3! ^JU 

.5 _jjJI jlji* :Sl ji 

dJ3 Jj«« «i5_3 ^ j3 ' o-x>- ^> 0^33 1 j\ aa. 

^3 (>j3l 4^4 **i*}H iJo>- 4ilji 

(kg. wt) J 2 i ji (N) ^Jl 

lb °\ • = Jjyj \ t ^j>- O \ • • • = ^ 

>W'=^0\ t. ^ , A = 6\ ^ 

< r > _/i , JU) 



4_>- jli- J.I i^p y-jlj lit e _)■• ' j jj *1^1 1 JaA>u ^ jjl ^.■■■~>*Jl ji — ' 

a«UI fU-Vl V_.i~ >jVl j| ^ 4 r-^JJ >jVl v ic jLli. ^ (ojjJI ji) J5UI ;y -’ 

4— j^idl fl^_ajl j j'Vl l _^lp V jl^4 ^4 ^1 ^-"Al Jl is ji II <L>kp oaIjAJj . Ia _o-tj 

t5 _r“^ o’ J :" 13 * -^ lie ^i> j*~*j i^iUa O^U- jj U b/^ S , A jjl — ■’ I4I 
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ol>ol 1 ^ 

V = u-J l^-Laj V- = o - (. ) c N = f 1=^ + 1 1 0 

0 = ^ j l^Laj * = 0 - ^ > 4 V- = f l^JLaj * = V* + f V 

r- c jPjJ A = 2 . i 

\ixr- xr + r (^■^) + v (r•) = ''(r^) v 

° ' ^ • = <6 ‘ 7 “ = ii W~°J 



aIc — CjI \XroL>^Jl CjLfl_txL^J 



TV 
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£ - l 






°\v* h>. jxrxr + r (J) + T (v) = v j i a 

33 v = (3 •'■ 

.33 \ = (3 ■ = m 1 • L»- v + 3 v 

.^ 33 ' j^ ^**- 93 ' *_ ® .y-a 3 33 h ^ = i 3 ^ 



33 ~y~\x • = 3 3 °j 

i-U r- u 



3®ji3- 



J 0 
0 



\v- u \o. u a- U 

333 *• • = v 3 ‘ 333 *■• = 3 

3 1 - = Vi • b>- 3n+ n v • b>- 3i+ • h>- 3 v = Lr \ \ 
t i * \j>“ ji + \ v * l>- (3 £ + * l>- Jj ^ 

3 TV - = 3 "r \ * - 3”^V v = 

X \ * 4^.Ja3 V-?V c 3* ^3 l3 r V ^ = £_ 




r = ^ * li>- + (j lx>- v V \v / + (_j& + \A*)li>-t* + * lx>- 1 = -^« 

(_fc+ \A*) U- V * + •1^*1 = ^£> 

r = V Ur + ^UTV \r = 
j f ^.j.ya .0 33 ^ ^ V ^ = £, •*• 



l3 



3°j t . - 

v u u- u No. u 

o v 3i • = 3 ‘ ■ t - j ^ ■ = 3 



r i 



lT 



3-v)U vU (^- \A-)U 



i Y 



0 



3 JV = = 333 “ ; 3 ' 3 

^>3 o v o = ^ <.^>3 o \ 8 = 3 



urpr 



LiJUL-vi :^gUI iiugJI 

• - 1 3^ * *3 ^3'' ^ a-X>3' 4a>0 4JV.A> 4_ *tS" l V 

~V* t> 



o 



^■i. 



-o- 



. l£iaj;j3i3" iL»a>wo el»Jlj jl-ijU ^jaj ‘ 4®al« «daaj 3 j'33 ‘ \tS jlijjJl 3l®3« jS" 3 ( t 

ol >oi 3 33 4 ■ = ^3 ‘ 333' ®13' 3 33 ' 0 = \3 * 

i_>j^»J' ® 3 >' 3 o vi = r 3 1 3 -> 33 ' ® 3 >' 3 ^ o vi = v 3 V 

. 33 JI 4_®j^>- ^ ' ®13' 3 3" 3' 5 0 ■ = ri3 ‘ J3i J' ®^^' 3 3*® 3' 5 0 ■ = 3 ^ 

. 33 3' 3 UJ. v- eWiit 3 3^; 33 ^ ‘ = r*3 ‘3^«— 3 ' 33 ^ ■ ®^ 3 ' 3 3* 33 = \i3 4 

A>j I AoiU ilaij 3 33 ('’ _k r’) + ~ r ^ _ = v^3 i -j* V + -j“ I = '<i i -j® * - ~j- V = ”" v 3 ® 

toilS" lil ^_» «. I ju . J 

4i^io ^ ^j® V - i ^ jl— i ^33' tS-yA^-s I 

obLokl olj 3iluji 

^>-ji . \ ® • l^— ■ Li A> 3 j i " aLooi 3 3^33 33 a 4 r\A UjajNjjLa 3^3 

-3jVI 0_j3l ^ l^. n .iu i i 3' ^dj'3' tT’3j l o ^ ~l<®> ^® 
.jji^-i vi b$tiyo>fcQ 3 *^® 3^" 1 «daai 3 3^ 33 3"L3 ^ 4 r • i«ajIjjLs 3l®3 

•333 31 3?^ 3i ^33' 

tLoj^fr 3 ^>-j' 1 1 j'3 33 13 * ^ i^aj'^a® 3^3 (a 

•4^>lft]l 6j ai 3 p ~ J4-4-+ elsol ^ .J aL^3>ia31 1 

3 ^i q ^ ' J ^ 4_ 4lyo>^l * 

. 1 • Ia^aI^' ^dj'3' 3 3 i*ij^*~® 333 3* ®3 3^" ^ 

ji 3 *" '*1 33 ®^'-^®j 3 »i a 3 ^ 3j3 ‘j^^i*^' j~3l3' j'^*® ^>ji (0 

.jji-/l 3 i V • l^-.LJ aj; jljj l 3 s"^l 3 s " 33 3®Ia>-1 

^jLOo oJjU oUbl>ul 3 ^i®l® A ^ sa ' t 3 33 33 J -1 L 1 ^ 3 

,4lyO>%^3l ol>utj J)\jjLA 4_~Jji 3 ®S 3^1® ^Sl^*Vl 






fcA 



li.,^ 



iV • 1 1 lA^jalio ^ 3 ^3' ■ = ^ J '— i-> 9 j i ^-“1 = 4— > 4 ^-A = 4_j 1 4j3 jJal— o ^ _>- i_i I ^ 

■ ^ 3^1 ®^^ 4ly0>wa oU>J^ 3*^® 3*- ^1 4 4 [ _>- 4 4_J | 333 V 4 VVlV* 

3 ^ ajojap 53 ^ 3 *)' ^ ji ‘ l _ ? -"ij Ja 5 i>- 3 3 "*^' 33 4 —~® 3 ;>- 33 3 ^ sj'-aa® 3 ® 3 ^ ■>! 

tiU SSj 4 <> 3 ^l jlA^a jljiV' ^ 3 ^ 3 4^3 • * W-“l^ ®J _jljj jail>Jl 3 ^ la.>Jl ^^ol ^j4>- la.>Jl 

. Jg^gJl 3 

j® ^3-5 7 = ^3- ‘i-s*- ‘ii j'3 3 *'^' 3®i 3®' 3^® 3 & * ■ SJ'AS 3 £fJ : ' 

4ji jj^ ij dl) SS^ (3 .^>3 (i3) Ia_) 1 .ah® 4uisi 33 ^®l^i 

. r • 4 1 ' UjaL— LS jlj ^yfliVl ^ jlutyOl jJjLa j* J 40 I 3* 4^3^ ^ a 4 , Q 

4_5jL«j 4_— - L 04 J l j j j jl ^2® jlS" lil j 4 j'3"^' 3 3*^' ^ >-- ;L® ®' l 1 $. « . m<3 .i ^dj'3' lV"3 

■ j;4 j O>a3l j^J^J J*4Jl i) jlji® jj£ "33 
3®^® 33 ^ * * o_)l.LLo jii j^j® j^--Jl y 

4->- 4j ^jj4^“ 4la-*l jj COj ->- 4laai j4 L.-«lj 

1*4 V-lo^-.^ jyij'j3 3> ^'^° > ^'' * : ^ -?- 1 

j5" 3 ^-Jl Jl>3 4 4i^l® l 4^*i\S" lila 

-33 v3^ 33^' 3 





^Ijjo-L jl>u iliil 4,5 _^»o I fiij-vill n-N UnlLJai jJI ^V. 
l^.lc* :^SL> ^3 4 .a»l.«.Vi 4— U ^ j jlla.all ^mjS~ 

jlS" lili jjl>«Jl j^-Jl 3 ^®S" _»■ | 4 4 _i | jiC»- 

3 s- °'° ‘ ° ro 3*^' ^ ‘ a 3-j'j 

. 33 A' i^jl^. v I -^ 3 ' 3 wir^' 

3 4^4«Jl 4iU.3Sj 4 Lea jbxJl 33j 

■ j' 3^' 3 -?■ 1 33 ' 

4 j Lo-L* ^ 4 iL 3 *j 4I0V' oijb 3*4 ^uyi ji 

tJldlJjj^L 



> c k-yiil 



s s .; 'i i i 

3 S S 0 0 0 

•o .0 5 0 5 0 



t°i 



^lill ^yjlUl ■ a.^H — . .HUH _LS 




TT 



^lill ^Llll 11 — ^i*il J-Jj 





5 .'-J' j K i~ I \ i*C 1 lj~ K ,"1 n \ i*C 11 ^J| p ...a*.. .*•.>-> j -■ I I ; .’. - I d 1 1 <■> all p I ..I -a v l I d_ol j Jo ti-iloo jJI p If jojoj 

jJLj ■! Q -I*- SjjJjJI ^ j 5 1 1 j I t~p*^1 «aC*^ 1 Jj j j p i . . 1 do jok . a » ^jjl pl»jl clJ j kinematics d_*uljj ^_lc S j_ojJI 

ILS joj .. d.lfj.l.ll'j Irtll Cj'J 'i I g- 1/1 "h p in ~ - _oio'J I ^ Ic- djj^j 4 Ud’i 1 1 W~j ^C. l \ I •' j_oi ji 4 i C il .>sfl d_Lj jloidQ li 1-^" — doslfl d_i_D Lo 1 i .U- 

I p~l I 1 ... "J d5i jOoj J 1 -> I -a a 1 1 J p i ...O il do^o doulj J 0 I 6A& Jjl‘iV%... 



: jl i_JUaJI j^s *_3 . I Q_» a A l-i ,7.'iSll ijo'i" j ajjijJI 0 j_4i cLtuljJ J-*-i 

~ d a Ur*. a ll dJ^**j*Jl CjB doo-il— dJl O j>bJ| ojjjCj ^ .iwM jlil dUd'i djl ^Lp p~_— J>rJl p j da jiyO ^ 

i * j _>■ — + 0 i_i t j _>■ + t ^j= ^iL»«jJI ^Li ■ _r^ (y y <j-° p " - ? ^ iJlii^ll _y>Jl; i j ./ iio ll p g a'i : - r 

+ * £_ = \ ilii £^- cJl^ lit iJUiVl ^1 Ol *5 jA * 

■ 4_p>j^/l i-jiL>Jl jjjb Cm *S j>*i\ i-ijxZj ■$■ .SS y>t Jl »L/I lg./ j» ; l 4jjl y> i 3 ^k>- ^ i3 j>t£ p— >Jl 

oli iS j >* Jl jJI ji oL5~Jaj ij jCj ■$■ .iil—Jl j *>-\ j^!l ■$■ 

■ < i>la:‘ . />i l j-~^\ dtla:‘./»!l S P j~i\ p ^ 

4~««jVl 4-/iU»Jl J-Ilj iC-MJ 4~^l <5 jc'' 1_3 yCj ■$" ipj~Jl 4>C« - dja-ajcjl 4Pj — ll - 4 ■> la" / > l l 

.4^ j ; *> p ' 1 J J- /i dJL>. . ( 4P j«Jl Cdl.i^^ 4 '. J 1 4P j~~] 1 ~a ■ la-w 111 

C-jU .( pull j _jilS) w>jVl 4-jiUJl ■$■ i (Average velocity) 4kw/_jcJl ip 4 >cj> j?, ^ 



.pUJl . >JL>J1 

1 t* L^W Jy^ 1 

■^-P 1 c* 

^u> 1 j^‘ c> yi>J' pjic_o + 



iS j>J\ ilU- ^ (Average speedjiko/ _yu Jl ipj—Jl jlJia j 
,C*jU 4 >eio aLsxjl ^ 4ja>Jl 

4j>-_L*j ^3 dLfoJlj 4 -.‘.J I 4P o-ojl i 4P j^^JI p...ft(Ad (J.la_i 

iS " — ^ijljauaJl iS" j^"') /LjL>- j ijl/jJ t*43l 

. 4 la .t ij OJ ^3 ( 4 . c. 1 *. ./all jL«J*ifl — (1)1 jJaJ I 

. 4_cJl 4p j^Jl p j g da cJjAlj 



oi^gJI djOJiijO 



c l^-«a \jj jJ I 0^0 ^ ® ® L5^ C '--J I 

a 5 ^>- *L0jJo ( j«£ai5»o 

aS^>J 1 cu>t0) c Kinematics ISs^L^SsJ! 

^ ji)l o^J Kinetics ISCjLiOl j 

(J j-Hl) 

a5^j>JI (^5^ ^0 45^>Jl uL« «-«j 45^>Jl 

^1*31 IwJJoJI (J fiUjilLa 4»L>tJU 4^-p*<l 4»Ji3Vl 
•O^JJ^ j-° dUij 

.4uw^L4cJI aS^>J 1 :JjVl 

.^UklaHUjI OlS I aS^J I ^liSl j-jjJl 

Jg :co3li)l 



as- ^ j-^ 3 - 0 A_i 

Cjl-b>-j — AciJa^woJl aJj>cjJ| CjI^ ^5" j>sJl cOj-jCo 

\ " 
t J ^-y + j^=kJtj^-+*^= ^ (aUcjJI ^Li 

ei^r + Y=Y 

. 4L_v2 I Ao.iL>xJl jOlj Cy>o 4 _^ai| jJl aS” ^> cJl i^Oj-jCo 
4_L>c*J| Ao-JilLw4>J' aS" ^?xJl (0°' C5^ oLlOsj 

. Acv ]j a a oJ ' 

^3 A_^/3 jV I Ao^l>cJl jOIj 0->0 A^a-I jJl a 5 ^pxJl ^j-ol ji i^SjjCj 

. a1? j^JSi jl ^_mvw>J| ^ aJU*- 

OjIj .( >»l>tjj yj (1) A^v?j'yi Ao^ljSxJl 



s -»0-s>wJ I 



^ AP ^Jl ^S>r^A C ^J>ejw0 LoLo 

^0 A>-lj^/l A3t)^-*Jl ^jOcjJ ^3 A^jL^JI A^M»iL>tJl aJ^I |>Jj>tlvvJ 

• jy 



pdlsiiJI ubpjo 



(j-c 2_S^u tL^.kS a U /mWI J\.tQ.n J <Sj-& 4 _ujIj j jju 

: jl ^JLbJI 

. ^ i— 3jjCo ^ 

. (j- 0 aO lio'y I a5" jJ5xJL> ^ y^3JLa Jl ^ 

J^l aj 0_)LS” o~t>cj iJLib'yi aS" jj>cJl oi .iijA j 

.aS" ^> cj| pLj! ^3 Aj jl J>s 1? ^ ^3 jJ>tco 

. AiL^cJl j A>- lj>' 

Ao lga‘a4>Jl aS" ^>cJ| AP ^Jl A>cJcj) A-4V lg,"a,4>J I AP I ^ S 2 j*Sj 

AP j^vJl - AJa>JJl APj^J I A>t^ - aIsmai jl<Jl AP^^Jl A>CU ~ 

. ( AP j^Jl ^li ol-b- j A™JI 

t(Average velocity) aL^ ^ uJl ap^^^JI a^> ^ j^ ■$■ 

aS - ^>J l aJU- ^ (Average speed) Ak^ ^uJl ap^JI jIjlao j 

. OjIj A>tla ol>j| ^3 AJa>Jl 

Ia—AsI j>3 A>--Lj-) ^3 aL>s_*J|j A^vaaIII AP ^Jl C AP j^Jl ^_4 >Lao ^jkaj "$" 
- ol ^Jkl aS" — ^jjl J a,iO 1 1 aS" j^*") ! J-o-aXJ AoLa>-j Aoljj^3 

. A )g «"« > I 0j y& ^3 ( A^P i a /,r? 1 1 j LoJ ^ I 



^ aIc — dll l-uoL)^-ll dilfl \ ik’i 



Tt 
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6-i^qJI jxlijjl) yjoj 



.*L ¥ 2S>- \ A 



O-L^qJI Uhj-oju £ni)l j-j-SoUl uljldifl 



Jj>- - ^LL*j) 3 ^SCixJl - ji\J3 



rin rVi iiiqI I dujjJLoill JjliugJI 



- A^gAp A^**l>- a] I - (J - A^>^Aju 33 
t3jj - (J' jW^ (Geo Gebra) I Jlc 

j3 ^33 ^As3 - oLsli-i - (3^9 j^ 5 j^4>“ cCjUo j. -a 



icb^iapJI jxujjuJI aii)>Jo 



aJL> ^ la33 - ^j&AJ 3 >>_£ y2»)l - aJLsU-^31 

^*Aju33 - 



:chjIiioJI pjQsiJI aijjjio 



J*9 ajjj>^>^S3j A»^jLiJ3 aAl*V 3 ^3 JiU£> 

(jA^Uhjl ^*J£]3 tAj>- ^j3j 

^\p 4Pj^la c Aj J5jjj3 3^ A^pl^>jl j.J \5o3 3^ A^L« 

a*o\p o3jL^>-3j aj\^j ^ ^*5” "l ^33 jL^Jlj o*x>-^33 

. t. \ Ajl^j ^3 0A>-^33 *3^>-3 £^>- -^ a - ) 




cjjl iujUJI Jj5b ij _>JI SSjsJI :(Y - Y) ^Jjll 

. Jjj 3 -ill fvL>JI ^_>^aJI :(£ - Y) 



iS^JI :(\ - Y) ^jJI 
S£ _>aJI :(Y - Y) 







Jl jUiJil pl^iKII dSyx 



0\ 



:6i^qJL) o \ jqs JqjuLII loloS q I I Jtp 



oJo~j!\ o-X^3 ix3 3 AaAa^x^J 3 

a1^xa 33 cApj^*Jl cA>-3^^3 ^<J3 ^1p 

•l^La JS" ^1*3 O3jo-jj 
AP ^*A3 c^j-opt -A^-lj^l) OL-L>tLa l^La JSsJ :A_ol^j3 0^-Jl<^A3j 

^Jts\Jl a J^jUj 0-^>- :Au>-Jil**uj3 A5^>J3 dAJA5^ .(A^Lapl - 
a5^=>J 3^ . a ^*.***. A 3 ap j-mJ 3 t a.*1^l>A3 3 a p^**A 3 t a A ^**^*^3 3 a p^**J 3 
.I^lo3 a^-\ ^33 a5^>J3j a»Ji3V3 a5^>J3 : a^Iail^.3 3 a1>&a 3\ o3i 
^Sl>J a_^3jjJ ^1*33 3 jj3l5 J3 

.^1*33 Oj3j ^ ^-o3j o>J (j jS03 ^3 

J^Uio : A-o \-^j>x 3 3^ fiLo3j^j^3 iwJi33 ^J3 ^j^aju aj>-wW 3 3-yi2j3j 

.a^pU,. y-?33 jU^V3^ (j3 ^ Ja.3 3j j3 ^^a33 a5^>- 



TO 



^^1111 ^Ull — pistil ^J^Jj 
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Rectilinear motion 



\ - Y 



o^Sj\ ^LaXPl Jjl aj\ « > ^Lp C-3^» u J)3 ( 3 ^*“ 

J£^a SI ^cjl*3t fr\>- t >\V^ * ^lp 0 ji *^aj ' 

A^U-'Vl CjL*S 0' ^UaJl l jjk jSs-iJj j International System OfUnits *uiS3' 

ji\ ifci, Jl oU».j)t ^ AJJS'j t ( j-jll t t ilPlt ) ISCilSLjl Jp- J 
4j^ 4>JI Ltij ^UaL-^LI \ ^£39 

.(ojJl 4 «L><jJ' 4 4 Pj-J15* ) 

Motion AS 

: 4S j Jj j)*will 

01 ^ jJj-OJ ^>- 1 4>J 4.4... J l> AaS^O L* J_4*4J Li jjp 

jJcjy ^ — i.L ^wU4 — - > J ^ 0^" 331 L«l 4^>l33t ^y — - > L0 a.. LL aS^>- 4)l>- ^9 

.ji-5U a- — JL a) 1 >- jj^j La^.-a jU ^jll jjjAi 

j«xJ L^aSOj 4jS^U-/ JjLJlj 4 OL 4444 J ^jUa^a aS^>J 1 jl Oj^-033 

.La jllfljj a J L a5^=- aJU- 

Motion and its Types L^cl^jl 3 AS jptll 

5/ : VL~i 44 jjI^IaVL3 44^>\jja3\j 4<L3liLtiVl a5^>J\S^ aS^>JJ oJo-XP ^>1 JLjs 
jij ^^9 lfr . ~ L J J>- jjJJ jij 4_p-l £^ 3 * ,JJ ^y* j-“ A9jAi-J' ^Ai31 
aUl ol 03 Aj>L L*_u> 4 a_LL 4i^jJl ^9 aLIjj^ AJL&Jl a5 'j>~ i3 j>c3 

At j30**3 a5^=- A3L>- ^9 0 _ 3 ^Cj A — ^a.) * 4 ^ 93)1 ^93 AJLi&l aS^>- Jjj>-_L J^L-lJl 
a5^>- ,jAI^I 9L dl)3 j ‘Oi^jaia 03 ^ 3 — a> AJL&sVl 4S^>Jl A— » 1 jAa ^ 30 ) >* 3^-03 

L3 Ll> w '3- Av— A ae» aI? ii ‘.‘T ^....,. > J\ J^Lu j 4/»4.... > J\ ^4, . .. > j»^'' ^3 oUia 
^9 3 ^ lj * - ...'..— 1 ^^^^1^3 ajIjjaJI ^p a>%jLJ 1 Ai^lg»3\ tQl aJLaLI] 

. d_J jjJl e JJb 

€ 






. . 1-1 - ^ll *f-j. Jl a 

• UiaJJI i*jJ\ < 




T 



LUJl a ! vu 






or 



j-ju La Aa J-Aib 

.((As^ljVb) 



^a-oj *U£« 



JUJjJI ul^lpj 



aLoL^ AiAa*^ ^-A-^aP dAj^la 
.4j A-JUiliV^ AS^JI ( j3s 4jlll>wa 

.(aoIjJ^ aS^) dL-A^j J ^5*“ OjOiJ la jl^la ^3 C^tt3j 1SI : Jlla 
a5jj>“) oli\ ^ia-A-Vl^ Ol a5"jj>- ^ 

.(aJ1j_5^ 

.(aj aS^) AP ja*o IjLaO^j \-L-aJ dl**<lj <lS j>- ^ 

^5 ^j-aj c^AlalyaJl J^a ^ 

.lil>o\ ^lapl 

^ dUS (jl jjS* (S^juS j^ 5 4-<aJ^l jsl jl^S^l AaPj3 ^ 

.^IdoU ^a^Aa] 1 j-a AP ^aJ>txJl g-l j?pl 

Aa3\AJ1j ) ^1 c (^) 0^ <^-j^\la)l ^ \ jS* \ ^ 

^uJl ^llajl ^3 AaJj>sla-A<Jl Aa-^L*^! Ol-^-^Jl (o) 
oAA ^a J^Sflj j-5" Vl ^ j^-Vl CjIA^-jJI ^^Ip ^0 



L4A4_U4L«il 

Rectilimear motion 



\ -r 



l5 Lp l_3^joj caL> j^-fl]l ^3 A^JdoA-J 1 a 5^>J1 «. -J VLa3 \ (j^jO jl 

mass aJuSsJIj Length J jWl j-a ^^iJl ^UiJl o!a>-j 
A^ia ^lp l_3jju US^ c displacement A^lj^lj time j-ajllj 
aS^>J1 ^1p l*^0fc ^3 L-3jjCo c^lp A>- jo APjaJI 

Aa-*3 du^- 'v-) c A*ld>d) 1 APjaJ 1^ c Ajsa»u/^tj 1 AP^**J 1^ A^ja.‘*.<. j 1 
. Aaaop ^ a I 1 APjaJ 1 ^ ^Jla ^ ip -yj c a1sSaa/^a^3 1 AP 1 

j-d-o 

: jl Ijjli oJUaJI j^j jl jJs^icJI j-o jjj jjJl IdA AjL^ ^ 

^UaoJl olj ^- j ^ 

.4^-lj^/l A>tLoj A>tla A3 Jj>-jj i 

.AajaJJI AP^-aJI - AJa^JJl AP^wJl - Akw- y. LI AP^aJI jp ^3 yCj i 
.^j^jJlj Aidoii ju A3*0dJl Ulo jilo-j ^ 

. AP ^«Jl A >kSj3j AP ^aJI jIJ^o Jju t_3j^2j ^ 

aLlujLujI olj ji-0 

- j>a A>sla - As>~ljl^ A>tla - ^ yia ^Uij - A^Jil^^a a5 j>~ 

- A *la.>J A P^**» - aL^ ^ la APj^i - A jd'Ola a 5^^- - AP^**> A>C0a 

. AcuwJ APjaH 

gLodAlauAll Auubull jlj-cJI 

^-J-? _ L^* 41 -J (3 J Wf“ " 0 - A-»ftjjuJ 1 <5j J 1 
. ( j*p1»^?j jl ^ll - A^-jp ^^Xs>~ a)I - oldlid* - odj^ 

Al^, jJP-cJI JXUjjUl 

- L_^ya»ll - 4JL3LJ! - ^**idaJ I I 

. Ala.***.) I - A 3 UI I 

J L^SlC 

.(*\r) As>Jl^3 ( 0 A>ti^£a J^a i«_jlla]! iw>L5^ ^ 
.(ci-JyoVl) ola^LjuJJ aJ^aJ! A^A-jjl ^ 

Axl^UI 

. jdw-j jla ^jia aS^J! j j jl dlj^lla] ^ 

C-dad !SL^lda3 caS^pxII Ajid^j! dL^lia ^ll_^dl 1-^ 

^jA^a-^Jli cAfTp- Aid- ^3 P (> ^gd» j5^ uA>J dl)^>“ j-a 

^Aii]l 5p c^djjJl jygfl? i3^>Co j\j>tJwVl caLj-dl 

.^31 ... 4^1 ^31 4_»pV ^-jLS ^ysj 

^-alp — Cjd-uidjJl Cjlfl. \ n 
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d ^ j " 1 1 



^3 I iUu^**/VU di3S^ col Jo- ^31 

:L^_cl^jl^ 4^ jjiJI 

aIa&a) 1 1^ A] \ Jy3,",J 1 (j\j ^^la3l ^v>a3^ ^ 

jl**wa ^* *m*o ollajuJl AP^j>v<J 4^a*jJ\j \^pS'js>- c-Ujl 

J)ls lli>- jU*uJ\ (jlS"" \S\ ^ c 4ia.fl.iJ 1 

AS^j>J\j C^o-**- -la>- ^3 a5^>J\j 

jL*^a ^llP 4jola AlaJij aS^j>- JoJc>sA)j c ^1>Jj a ^3 

: (j>^' v^?. p 1 " 

.^LSJl c- Jo 4jsa,a3 - o . 4la.a.iJ 1 jU*o5 - I 

1 4ol^} Alaij - ^ 

4ia.fi. J 1 i5^> J 4>-\j^|\ 4j>sla ^^Jio ia-^jVl 

c 1 a5s-L ^ > . ) ^ jJ I L^w^i I ^g Ap* ^ a3 1 4j ^ A^i 1 

^ jj \ J ^L? ^ lAili j ijSC 4>-ljVl 4j>iLa jLa£ jls dliS 

.4S^j>Jl ^3 450 u*O 

4i>-ljV 43L*uJI ^fl^Aa Jj^O C-J^AlaJl Jai>o J3 I^jLui Ua_i. 

J^j>- ^y 3 4*_aL* AfiJ^ifiJ v ( j*a jS" \j 



i - r 



Translational Motion iLJUiliVl iSj^tll 

IgXlual yaj AjI^JI rtiaHj Aklillj AjlJult 4aij JjV' | ya— 7 a j.tlaai Jj-j —— >JI lj.3 aJII&VI aS^JI 

Distance 4jL-*Jl 

Ail — all ^Uj l ij a ^5” \ rl UbjJJ AiL_a ^Iafl> - ? j* — Ajli aO^yaalall OJA Jl ij&lajl AUUa J-a j\ks 131 

jiu> \ T1 ^ipl jli I 1*1 j— -j-Uall Ail— all J-Xaa j\5" I3U a laiia 1_2 m\ jJLo Aij_._a *— >%j 31 A— .Li 

■ Ail J' ^U d-X>-J t jlb ( <S ) t Aj»^AjJ\ AaaJ]3^ 

Displace men t vector 2ls» IjV I A^tLj 

J^jj (i_>) l^jl^j Alaiy (!) Alaaj { J$\ 

A»-ljV' A^ila jlj<4 t i_i jAj)U i_)|A>-ljV' 

jL-J' J ijjj*oi\j jjl - j V _jAj 1 1 k_> | 1 1 JajJU 
.aS^sJI abjl ^i >Jl A.Ua ^ jj\ 




ikij 



(^Ol y=y 



Jl ^ JA1 



Position vector >*Jl AaLLa 

AXjI^J aU ( j) JjaLkj! *-a A^jIJa aIoaJ ^a. I c Lj ^jjl A>— «3l 

-a® i/ + ^ j*= i/~ C->>- i/~ aJ Jajjj i^*__>J' ysy> ^ 

. JjAJaflljllo 6A>-J l^>vaA ~sj° i 



1 4_>-ljyi AsfZutj jak^aJl AmJj» l j r u A2M*J> 

Relation between position vector and displacement vector 

( r j^ ‘ rl j-) v ‘ ( N j^ ‘ N (j")! iAaLUI (j) CO'S" 'ij 

>JJ A>>l)yi A >Cja jJZ \ 1 1 jU Jlw a J -Up -» . ..—>0 1 l 

■ ‘j 

-X-P j~aj I A^vLa - j/ 1 Jj Ak>JJI UP Jj-aj I A>UaJ l^-aj lili 



T (\o"-fJ <, ) + ’ : (^-,u-)V =11 
(aS>JI eUol) 



,•/" — «^* = wi : 0^ I/- Jaj)U(_* + j) AlasJJl 
(~J° ,i/’ + -^“ (l J-) - ( r J* + -^” r iJ-) = ^ 

‘ ( N J° ~ r J^) + (vlT _ riJ - ) = 

* ol>ul ^ SAs-J A >£* s ‘ l 5 1 1 ' — 9 I I = • — ® 



or 



j^Llll . U.--II — . - I I U I I . .1"^ 



■( ri lim liollq jlg^JI) j-o'illloJI 



(el) J as J>o jl Jjl>- -Uj 3jj U ^)S- dL^Uc ^J\ i_kkl 




)VI 4j>CJa jLoua ^ 



\r* b>. Axnxr-ii + nV = 

/ u - 

U = A + T = AiS0l AiLaJl 

:jJU a” jjj 

^ ^_JUa]l 43^ \Xa ^ 

A*J-aP“ \^Su^ ^jLo 4^-l^ v ^l^ 43 A*a>-<>J 1 43^4a) 1 

.4ol^j]l 4la^3 AjlJwJl 4la^j j 

^_o 4la.g.j 1 f 4ia.a.i \ ijja jlJo>il ^Ju*o 4l^ljl ColJj ISl^ © 

: j\i ol>ol ^3 ^ j^AiJ ^ r = 

» = { iS <s r = 4>-ijVi 4>j>a 




JOx) 

. alAaJl \gnla3 ^Jl A^l Ij Ail..., all l— > 1 . Via-* ^ ‘ 4JS J-a«J Uj-A-o *J -liju l__^-a A' al-iP il ( I ) 

1 ia>-ilj lil« 

^)l I jU-iL— all ^ja.>aa US aljjJl l^xki ^1 A-J50' ASl—J' 

^ M* = T • + A* =>u + u!= AiU-JI 

■-. | A all A a . a" ... ^1 1 A ■!* al l t A a fl A>-I^Vl 

4j 4 f A ' V 4 . u- 

: '-oy-'-t? 

0 n''or'\r = ^l^»jJ- = J ,ll 5 , \..= \---- V = \t-)+\\-) \=^1 

-i3jUj' Jla-* H Of \ f el»Jl ^ Jajoj A \ • • = A»-\jV' j'Jao ji j^l 

: j! Ja>-Vlj 

A-a A-U >-_a ) A£>Ua A^cS A>-ljVl laJ-A ( Wa3 lajl-ULa A-a^laiAA i-U>Uj’) A—/lai A— a5^ Ap^aLklall Ail— all "A! 

.(el>jVlj jl-XAall 

•APjlaiJI Ail— Jl ^ A>-'jV' Ai>U^ jLjia ^ 
Jaj yi J S U Q 

Ail— all a-— >-l a aAyJI a->y>- 1 • ly-Ui Aj jljj ^5^ A 4)3 J ju jl y*A a l ij£- ^ ^ A>-lji a— & Ij 4^>*J \ 

A>-ljj|l a_-5" Ij l^nlaS ^Jl A>-'jV' J 

AP^laAall Ail— all J->-jl aAjlj-Jl aIsaJ U ^11 iyu -j a jllal V Aplyjl ljlj->- A_laj la UP !^i]li JlflUJ ( t 

.APjlaAa)' A>-ljV'j 

Jllo fg) 

( y— l—Vl ©Ja>-j)l ^y^>aaO aJVU j^p^ ^ aJIaS" ^lan* a/a Ajo^sya A>a—0 jlS"* a— a>0 |,....> il^>A-J (v 
i = j adaaalll l y>- A>-ljVl A>al« jIj<a -o* 3 (\- ji) + -*y (T + jV) = (j) ty~ :A5iWl» -<P a -^y 

\o+ (\-ixi)+ ^7(v+ixr) = (i) "^T a r = (.) 

(•>“£■ -(O^-tr.-. 

11+ ^"'=^‘(' + '»)+t7(l’-'i) = 

J jk eA>-j V * = a — i a 



7\ = 






0 i 




TV 



^iin v_aja-^ ii — ^ i » 1 1 j-jj 
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Ja3 jji J$Li Q 

X = j \ = j jU«i* P^iP' ^ f 




: ( jjjJI — klal u xa-ll ) ^ ' ' 

_pl«VU 43L**P^ IjiSU Jj«pl y*£ P^J-^H 



1 A 




T I 


^u-P 1 I 


1 l ’ 




\- jj*> 1 


_^Jl; iil—JI | 



. _) ls^* a-«P^ ^J-3 ^ 

• PjJk^Jt ^3 JaUiJl cAulJk>-\ y DL> p£a T 

-p^ ^3 kkJ»3 JU*j\ s. - l C-\j jp- P /J ^9 .^jl-T f U >-ij-JL— ' ^ 

il>ul kilxSPw pjb iJj^>J\j dlajVl ^3 A3\-**Pt AS^jJI 0~£ -la>Jl ^1-X^vU-b i 

^P 5 * 

?)j\jj r Jjo e-1 J^j\ lg«la3t ^J\ 43L«%pl I 
?ljl* i 0 asLw a ^a3 ^3 »\Jlm) 1 A3pu*»j i£jkM Jj*p\ ^ 

• dUS j ?*\ Jkjjl d&y- P*« il»ol P^ ^ 




^/ f ■^=0'/ fA 
T = -/f' 



Speed ic >uJl 

iJj^j P jiai Ai\ j *Ugi ^gjj\ c-\jjJl J)lj 0 - *X>hA 4^loj OjI3 ^ Jj\fr\j S' tS\ 

as jlj 3 4iU../tUj 4Sj~> J\ ^LS l j^Aj ^ ^^3^ Sil a « l? 3 > ^jj\ jjJ' y ^ A 

JijL- t V(Pj>- ol>dl JjJk>«J p_^3 03-X>wa A*Laj 5^13 p^>- 

. ejL_J' eijx> jL _0 oL>*3\ Jj -X>o p ji -iaas cjL_J ' ic- jljJLo iA>o cjL_J \ 




_ilij| . i.^n - ^JUaJl ^ilsS 



: ^ t^sl /m\ tl \ t Q JJ oLJl) iaLuU 

j->^ t3L-*« 4_^A^3l ^Jl db^i? ‘^J ^ 

iw>bb»c^ ] I \qj ^ 



4-ob3\j 


(^) laiL<J\ 43b*uJ\ 


^jbdcaJl ^ 









:4plx]l 4jX*uVl 

^ ^pli3l j-a \ 
^3 j5U31 ^Ip Ailllaj ^jjl ^j2^>j3! U T 
4iL*uJl A3^b»]l b» 

: (j ! \jP o ojjJ ^r* 4iL*w« ^Jl)U*puJ 1 ^ 



LSwi-oLu jJl 



(oo) J^3 p^o jl Pjp- ijj U P^s- k_Plal H 

'o a (\-\xi)+'T (r + ur) = (\) ^ 
t -^= r + o = (^) 

\ \ + \ \ = (r) kx- 

(\) u~ - (r) = ds .-. 

*^° A + "\ = 

11 + H V= || ^ || 

.^iLwa \ * = 

(JaLuiUI .\tQ.*n CiLJl) j£ ioLdu 

4iL*uJl i y»j ^yLJl ^ ^ 

dbSj J^UJl fijjfc ^Ji-b j-dasl 

J;i>J| 1 jji jJ-^a- 5 ^IjJLa il>o^ 

c4iL*uJ\j j- 0 ^ 4i!A*)l j-sJ Jj^-^ -iapl ^ 

ia^Jl (J-*-® dS'j+A Jl ^l>oi^ ^ ^ J i 










V(“° 



iPliJU ( j) j^pJI 

ipX^o ^^jb»*3 1 1 

. ^ \ o f .\ AjJl ^Ia.fl.j r X*j ^ 

. ^ ^3 ^ £-0 ^wla.fl.> a-ljjJl ^ 

. (io A) C (NO cr) Ja^Jl H 

1 (J-w® ^b>ob dbij c^lJw*3l 4X- j^i 2Jc >o ^ 

.tf'l-LsJl 4 X- jJ-wS 

fr» ^xJU(\o-io) 

"dA AJli3\p(r-<\) “ 



^ aIc — cjL>xdiL>^J 1 cj^Lioied 



TA 
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d i j ^"i . “I I 



:4Xj_uJI jl jiLc^ 4x j-ujJI 4 VLo 



3 ^] ^yO>Q 4«p^**Jl 4>CLa 4.^3 (jlj iiAj^\la3 ^ 

ol^-u^h^ (4 p J l 4 ^ 3 ) ( jja 

Jail3 4P^**Jl Lai ^aau>J1 aS ^>- ols>ol 

. La-) 1 3 4-«»**i L*3 4^-^S"* I 3 ^5 i_A) »x3 

aJI 



( 4-ui3 Luxl I j jI^aJI) : j^u-auvll 



jl JjL>- JJj ^3 *L>- La Jj>- db^i? ^Ai?l ^ 

.4j>w^>wyi 2JI OLL>*Vl ^»a 

lt/ 0 ‘ 4>/ = <j“l ^ ^ 



\K- 


^ -A 




vr 


oi 


^ A 


0 * 


r- 


ro 


r- 


\e 


0 



• t-s I , 1 1 \ 1 1 a u Q*4 ^taLtU 



.JUaJI cli 


jJJCiJI 


cC-»Ll*J\ ^3^-* £>-<**>- >w- 3 lia 3 l Jj&j 

. 4 S 3 (J^L - >c: f“J J .3 


jULcc 


^Li>oj cJjJc>Jl ^3 oLLJl ^JUa 3 l ij^a- 5 . 

.^Sx**wJl J— 0 Ai^al? odplwj 


lj^> JAA> 


oLl^Ji A.a^alg 0 twJliaJI ^Ls>u 

J^a iL>0^3 


JAA. 


jj oLLJl o^jT o 4 pU*uJ k_Jlla 3 l ^L>o 

.aJl^a ^1>o^3 J^>J\ 


J^aLo 


o 4 f-L*wa ^^>03 Jw^io >wJlla 3 l 

. A^>- 3J3 O^S' 


\ » tn 



is^Ujaii :diilxJi 0U9JI 

JaJ J)i J$L* Q 

4*/(A Jl^j/f' 0 Jj~ * J.p- LU (*) 

r^lJjA.JIJ^'i ® 

j./ff-l U'/fS"'- J-/ff.-| U -/ f S'«| 

V| i/f- i/ f f'| i/f- 0/ f V.| O / f ... 0/ f .|^ 

Velocity vector Ac ^uJl A^U 

,a 5 j^J\ ol>o\ AP^mJI 4^*3 OjUjua 4 ^vi*Jl ^ ...... > - 4 £- A^CA 

jj Qn.V. jhoV 

: C~>- J* 4 S-J_jl 4 s-£a , 4 £-j_J' jjlS -\ 

. ( 4 £>w 0 jt 4 *-.Ui) 4 ^* 50 ' ^ ^ 

Uniform Volocityand variable Velocity 3 j-cildl Ac >uJt j 1 A^UI >»tl Ac j-uJl 

VXjVj 4 £- j**J\ A^rlA jL *4 ^jA ^ 1^*3 4 ) 1 >J\ ! Aa ^"’..Aill 4 S" jpdl 

■ 4 -ils- 45 >JI 3 ^" 3 C&J 

.C-o\j ol>ol ^3 rl j>Cj ^ ...>J\ J)\ ^aj \ JJbj : Afi- j ~. Jl 4 xCd elpul oU - \ 
4 Cej Cj^jI 3 4 j jl—JU 0I3I-W a < 5 j^- ol>ol ^j 3 ^laa^ J)\ ' j_aj ! 4 P J*«jl 4 J* 6^0 oU " Y 

^ >-J' ik&j** 4 >-JU 1^3 J. J C 4 OjpJwJ' 45 j 4 >J'j .o^JlU I4I3 4 ^.Ut: a 45 \>-J' ^Xj \Sl !o ^JcuJl 4S" ^»tii 

4 la>J jl el>oV' j' jljcjl ^jS 



average speed Alt,,, Ac >uJl 

juLj Jj\... .....' \ jl .-J ULLr Vj 43 1 .-J \ Jjli 433 >jjJ' OJ 4 ^)\ 0jJbld3\ 43 j Jwa 4l>-^j BjL—- C— al3 IS\ 

4j^ olt-l— “ T 4l^-j3\ d\lu3 t j*j 4jj[iia olt-j — 4 3j\ ) \ c-i\5* IS Is ,^5' o\ • 

A>o 4 L>-jJ' 0 jjb 3jL -l' 4 I-? -i -~3 ' * >L->J 

It*. 0 \- 4j^li 43\i.>ftH 1 • || - • l 

cr/f^° =—= 

: ( 3 ^ 4 - 1 ^^ 

• 4jk^-^j\ 4^3 ^jA-**\ LS^" c 4l>-^J\ APjjWfl^t 4^1 x 3\ 43l— *3' 43a-*^X^3^ 






0-\ 



4juLoj pLbii.1 



4>Claj j.-j 43ji^Jl ^U- ^ J VlaJ \ 0jJ3 '=k^JI 

^s>~^> 4»w**<L3 <^jS 'aS'jjj . Jl jU Oj^ X) ;^^Ljdi 

.OjL-**Jl 4£- j** ^IJkP OC'I ^3 (Jila .±ai^3 jlAiL^3l (^5^ 



^y£25hJ_J ‘^ < ^ u ^4>Cla d^S '&£* j-wJl 4s>iLa 

4^«LJi]l 4^a^J 1 l y*j i3 J> 3 ^ 



r<\ 



(5^1111 ^1111 — flxll ^J_Jj 
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Vector of the average velocity Ac 1 A^la 

|_) i I At- f j 4 ^ j j.. la> J At- Aa-ljjj Ijl 

f ^ ji* (, j - T j) lr^' ij ^UV' 3* O 

: j J ft-Xajj' OjXaM dUj ^ ■ . . . >J ^ \ did-* ' 4£>jO^ ds*w~> OjJU 



, j - r j x 0 - T 0 f 



■;t 



Jllo i 



M: 







■*J i tulrniJ. 

vtJL(j) 1> .ill 



i d>-\j3 t^-5" Ij dS^O 43\—4ft3t di^jJi JjUuJI 0*^ (^) 

: (j )*daai jd ^-Jil.—o Jai- 

dU-„j"ft U 4 C.^,„U V H\*t -.\\ dC-j...U d-»."a 1 

Ja^Jt ^3.X>4 ^/\j dia-^0^ dX j— d>£d 

IT i- 



~- 3 l ^ £ lajjlotaj o 1 = 

o/ f v 



1 



5 ; 

3 

i 



sjnv(i)j.y\ 

^ dl>^3l a 

r ?r ‘ 



ov 



-= r t v 

jaj oi JaLa. Q 

. Ja3 j^j j\j^ (jjdpl - d3L*0^) CjUj L_--j ^IxJl 0 

.At-j— 4 m q**3> Jaa)\ jlaM 4 _ua ISl j Jx\ 

Jllo 

dJajjjjiM 4 »Xj-alJI d->"lflj dKmjU.1 dX j-xJI 4 »\ m~> 

^Jt- i\t- IJ* / qS ^t-^S t • dOj J 4_^S” Ij^iaS (T) 

-. d^U ds-jl \o At-j^j oWoV' ^ ^ V- ^iaas Jjj jlall jxaj 

,l$lf dl>^p3 J^>- dla-tf dlf- d>jl 

J-J'*# 

^3 4 1 ^ 43 ^J\ ^)\ | yo d5^> Jl dOjjJ\ 4_i" Ij tjd IS1 

— 7*4^ djli3ldl>-jAJ3 4^9-?- Jiv 4> s5 l f ‘ f*j ‘ 4>-j-<J' 

. yl> | ol>ol ^3 0X>-j3^ d>da 4 ^ 

4dxL. ^= -^= ^j4i' -^- = JjV'iU-jJ' j-oj 
.d£-L« — = — — = 

4^Ul r = 1 = i + £ = dUJJ J53\ l >opl 

liJI ^li]l ■ i^l l - yJliJI 



I^-ixjLu jJI 

; r\ t-> , 1 ^ ' | dl f .mI | A -v.*4 a 




4j^J £ j2- ^ 

j-a ^-2-y^J (olp^^a ^3) ^4--° ^ 

OUj jl 4S^5>JI Jj\ j ^j-a 4j^]l 
.l^jaljs-ol d\}SS^J 

^*J>J Ij C^oU AP j^oJ iJ > >5 ^. 1 (jl 

.4Jo\j 4P j— 1 \«a\ c j ^ 

Qy2 (®V) ^j2 ^ (j\j ^ 

^ / 0 ^ ^ 'O ^ wXlP A.1 ^2 . \ \ ^ t? a 



4P 4^-3 J)\ (t) Jl^a U>5^ . 4j>iLa O 

J 

N ^- r o 

^»wa ^ lp*.* 0 4 .<Jo_>^_D 1 4P^^a.*sJ \ \a2 

.1^ 4^Laj 4la>J ^LP 1 

:4uj|jjll CjIjL-uj)^ 
cO^-l>va 4 ^Laj 0^3 J^i»- 4P^laiL<JI 43L*uJl :4Pj-xJl ^ 
( + ) c<W*-L 3 4 ^ 5 " 

^)p 4 j2>\j>J| yJaJo J 4P 4^3 ^jL*o :4P j-Jl 4>sla H 

* - c I + 45 jU1 4^>3j 4»u>5^ c 45^> Jl dI>J1 

43L*uJ 1 (jl (^ 5 ^° 4la^«yuji 4P^«Jl 4^1<J 4^-j'j! OjLi'Vl ^ 

.yajJl Jjjyo 

sbji* 4iLuJl cJ IS" ISI (+) 4k^jiJl 4Pj^Jl 0U0I ^ 

.j-ayU 4 _c*c)Ij jio 4iL*^Jl cb IS" 1S1 (-) j j ya^i) 



^ Alp — cluCL j\\ da \ \i^*\ 
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I 11 XI 

(4 nV4LuaJI^ : j,<\‘Lau\ll | * 

^3 t\>- H db^Ho ^ ( j!L3U ^ 

c(0V) J>o jl Jjl >- JJj 

Jl ( oA ) 

. As>^s>^] I 




:CibL*l 

• • £ 

^%-**^Jl jjljLjl 1 “*\ 

■ Jj * ^ axp j+» ^3*^?) jli!3 ^jUJI 

.ol>d>Vl ^ j^JHu j^Xo>-ljl^ dJ^j>o 4>-ljjJl Ij *.* -V 



. ^ rr = ^ v+ ^ vo = 

a v ro 



ip '- 7 = V + Xi = i>iP' 

6 U = ^ rr = _p .-. J=l = £_ \ 



ii rr = c- ■ 

“"A f C " O 



'O */ ^ ^ iy sUol j—aj a 3 Ala-^uJl ap^JI a^axo jl ^1 
■O"/ ^ 3 ^ = ~ — ^A +y °^ = ap j— Jl jl xjLo t 

:4juUj g-1 U^i 

e^S ) I 3p 1 j^> 43^l] 1 ^lp v — ^ ^lp >a 5^ I ^ 

aJ 5 nJ\ i *3 

4 p j-mJI ol>Jlj jL*-a yiJ — j — ^ (a^/ 1-3 

4*£>tla 4**^$”* IjkjLxplj (o) jljta ^3 C30j^j \-cS' ^LcJ I 

. j*d\u>Jl j-a jai^JI ^j*pj 

(0^) <\J>J jl Jj\j>- ^3 ^3 ijj U> dL^AliO jj^l3 ^ 

.*^>^1 iA>-^fi ^j. ^4*-* 

:Ob IaI 

(i«r-)= ^ ••• 

(t? i+ t3 : r-)^ r = J 

r 



, i 
-o° o" + 



4 £*jmi 0 Jo-J ^ 

,i N 



<= ” + i v= 

ro ro 






£ > - 

(— -) Ho <uHa3 4j jlj £ma2JJ 

.Wor^w :^i 

•"^ujS I ^ I H^»«»*p 1 1 0 3 * yol I ^3 0 L*^a I 4P^*j I 

^ 4Ji>JJl APw*Jl jli = 4J2— aldl 

o A • ‘-oA /jj A 

: 4.Ha.>33l AP j-wJl BjLJl ^l*XP oa-l y dA] jJ ^ 



t\ 



6 *$=- 



■■= *i As-'jy i 



1 



■\J“ I ^ V I 8 W«j' l 5' ^5 oVs>«j\ j-uij 4 Ala—jxjl Af-J_jl jl 

aJl^ 31 Aj\..ij>)' aW— i^a3\ ■ ^ ^ 






•/fT=^ 

,>j J,1 j s ii Q 

ol>oV^ ^ ^ V ASL*a ^33 \ 0 Ap ^ ^ 0 A3 L*o A>-^j3 ^23 

.1 $S~ aA>-^ 3\ JiU- Ala— AXP j~* il4^ a 1>-^3\ J^>- Aia_, jxj' AP j— 31 A >Cj» «X>>j1 / — S^ V AP j_j 

Jllo ^) 
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.AjlJuJ' 3 _^Xa 01 asL— a ?kla3 Jj3 -Xju ^ ...>J^ A>-j-— 

aJ\j V * J J j_a _jj»j aS^>J' jp C-a3 jX3 k r O /^ \ £ ojljJw ^laX-A j.yaaXi ^. aX . ^ A y y ojL^~ lJjj>P_' A 

.AjljuJI aIa>J 

• AjJljiIiV' jlJao I 

ao.a n l a y*\ JM-X, ^"1l a U ...*, 3 1 Sr* 

^Aklc — CjLaiAsLijJI --.I S . .U~ A A 



I 



. ’'V 1 £*T » lo A ^ yjt A» \...i,U ^ 

tils (jl ^ Ail—vo 1^*3 ,jalA3 oy^j y?j\ y^) Ia ya Jji— \ ^3t ^....■>- laa-A ^ 

■^...jJ' AX^ laa — ^gjJ' ^\jjj'J\ ja \aS o/^~\V ej'jJU ^IsXXa j^ojCj y?j$\ Ja-'o ^*— a»J3 



■ j'jj A A*J J A»)SJ' ^la-. *-*/f 3’^»° 3aj'-Sia AP_^~ J ( _ J Jp3 Ji^Lalj gy Aa 3 j» ^ a .. ~> - k_3ji (^*) 

:Ja>-_j3 

•k/’j'^' ^l 2- £}a>j' yOi'' *5* 1 

.aJkftJt 0 Aa ^y - - > J ^ l^ w l aa i ^x3 ' A3L — ^ 3 1 ? 




WJSXa (r)jO ( ( )jSa 



^SbxJU 1*5 ^ ^aaa-J \ Jl ye a 5^>%X*31 0 >jU_J> y 0 klA^_^ia3 -Lai I....X" 

+ r * * r 

:i3^>kXj Oj3-*-*3^ oi® *^£-^3 0^^ia3 aJ-X^-^Up 



: ^3Lx3\ Aj\jkX-A*V^ a 3 jl*/^ 0 jjb -X>-1 A>l>-y^ ^lgx...7 ^3 



I 


Ja- jLi-J |J 1 ij 


JL 


Jie-J 



AA 



IS^J-oLu jJl 



<LoLxll jjjLollI (j2 \ jlj oLjI ^.1 



V- 



T 

PA 0 

iJxa \rr,o = «j> 

AjU' -y- = O 



\ . X A = -k_3 



J /r 



/l) = L .S 

v r r w 



- 3 -=vlL © 

^•ko/^r £ 

k o/ r ^ = ^® 

^/f n = .^ “3 

^ r *=-^=,^ n 
t-'- 

o >r 



A- + \ 



\.+r. f 

\- • • 



^ r • = ^ k»i k apLp — = o r * 



= k_S - pi 

\ V 



-t + l 



+ ,£r= \a- 



.L + e 



\r- 



Jt ' T 

yl(S A-=k_j^ k ^/ ^ 0 . = J^o 

r.+,^=\\. u 

kO/^r\ =ix£ + v = ^ >o 

•r"' 



. f 3 U = nxtx- +nxv = k_s 



A A r X . 



- A = * c4-oU — = o . 

- 0 



^r* + *=A n 



i s 

— XT- X — 

^orA = r (^^r)^-x^-- \rrxA 



A i s 

fT=^ XV - x T = ^ 



.0 



:apjL-jx<JI aS^>JJ a^-JL >V 



o/^ 0 = -xr£ = t 



4 -J \j V * = O .’. 



l= v r- 

= — x ri 

\A 

\o- x^-V + • = T (\o) .'. 
T k— >/ ,Vo =_>- .'. 

V^ + Z=t v 

■u • ,Vo + • = ^ .-. 



Q 1^3 *r 1 ^ | 4P^**J I clj 1 ^a-aaa -*3 L) 

.. ,. r- »J 
c r * = “^r = ^ =<1j 

l 3 ->- V + r ^=^^: 4o J,y0 g‘J I 45^>Jj 4^*jj \j 
^(I_) V + V( N0) = > ^, 

c>Vo = .*. 

^^ + Z=L v 

& # r- 

. \ * =^J .*. / u ( — — ) + \ 0 = jJL*3 .*. 

j,/. Vo + r** + No* ..» ..»!•• »i 

co/ ^ > * , 0 = — - — — - — — = 4 Ja.AA* ' 4^- j— J 1 



^g-xxlc. — C-A-i-ualo^Jl CjLsuoJ^o 
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£ - r 



L*JI 






^ x t = j£ \ S \ 

A = 4l *2S>UZ ^ 

= u* b^AxMxr + m + ron V = ^ -* 

Cy $1? ^ ^ 5 ^ 5)1 ^ X * ^JL T\ A = 

cjPjj ° = °rro Vx^'TV v + °\ro Vx^"TV 0 + Nr = ^- y 
^jo- = A- 0 rroix^7Vv + \rou7Vo ^ 

X\ 0 SyiM ^ TV 0 = ^ 

-» _ZVnv 



© 
© 

: jU O »j 2 Mj ‘ J*i!l ijj JY k_~;^jjj)l J jls jl jijjb 0 



(j>+°r-)U (-a-\A-)U- ° \o . U. 

1 c jpjj v £ = 3 

'■ o i/~ 

V U No. u No. U 

jj j3 * = O = </- W~°J 



t ^r^ir=o^j^r= jr 

^>S l3°\ Y 

- (/ 



1 ^aNA • = Y£ x o + £. = 

^*Y£-- = (T£)xoXy + Y£ x£. =«Js 

o/^-ri- =^jov - xoxr + r(£-) = T ^ v 

bio/^YA* = ^l^Loj Y * X \ £ - _^= • i A 

^YN • • = r (r-) x N£Xy-r- xYA- = b_i V 

^YA- =3l^j3\£xY- r (YA')=' 

\£xn- XY- V = • 35^51 A 

WA£- • 

^*a A * = i»3 l^Laj ia3 “\A* x Y + • = WA • • 7 ^ 3 ^! I 1 

^NNV,A- = A£x^ 5 Ax-J--AxY£,o = i_s ! N* 

jZj* \ W,"\ = 

4Jo\$ Y , 0 = /v) \-^Laj 'U^,A-Yi,o = * Sr* 

-^ = ol 4 uj^,Axr- v (ri,o) = . ^ 



© 

® 




o.Ls 3 j ■^~a‘> - j i " j K.~l'..<llj K .~1 «'i .< II 3] paaiN 1 a Y ■ II a \ g 1 — 1 1 . 1. 1~ 11 !_j j -. 1 — V I aTa jaa K...I 7 . iil pic ^ 

jSjJL, jjja.j ,l*Jc 5 ,£$*11 ^ill jLit-jl J, jiNjI 33 r Ua 5 jl «S>» . a -a. tf ill (JJI cUj kinematics K_.-. l, 7 _.<l l Ujj 3* Jj^l 

Lie .a .<.'.!< tail oLlSl p-aap pia.e.". -^jjajjll ^-Ic aj j jj aUS. , I *~.~ J ^cljjaa _^oi jt a .‘.I ■ x c a_i£^a jli.ia > t w~ - iiil£ iijj La ■ a I ■> 






: Jjl . -HUM \_a KS^xt -I Q a U .v.'.All \ . o*.~ j a j-A ixuljj , 



Ol-X^-J “ a . U~~. . Il aJj^aJI olo aa.flT.aall *£ 1 ai^au; H 

i '£>-»■ y + 0 ,^= kj I 0 _»- + t ^= ^iL>aflJI ^Ls 

j J! .Y + ^ = ’ t ^ 

. iyJ>jS^ Aaj0l>jl jafllj C->«J SS'j^Jl a3jjCj 'i 

aJaHjol olo a .... a: ..... 1 1 o ^5 o-'u~3j aj -O H 

a , Li- , II 

a — is jV I a^jL>Jl __Ju Oa*aj a 1 31 a£ jfl»aJl '_J aj -O ‘ ; 

.4]? JaA ji .a. .^ 3 0 _aaw? aJL>- 3 

Oajla .( ^LaJl U^JlAaJJ jj jjali) flaa^jVi OoUjl wSjjCfl '1 

• aljJI . 

‘ 3*^' * a "UV 1 <3W' *3^ ^ 

.^jjl ^a ^j_J1 

^ «%JI ^ J aJLJI V-UJI ift \ f ^_a YJ 
■ ikiil a jj~a ^ y>$\ ^a APj-Jlj ja } Jl £= 



.aL^l __7jt a]a.fl.i aji ^s- — ? aJ' ^ _^-£a ^_i Lo Yj 

.^A-'y £0 a* ^a . a aj aJLioVl a£^^Jla 0jaA4aJI ^ j flTj 
3lia £y*j>- cJl5 lij a£j_L>aj aJmNl a5 jaJN jl iij-b '■ 
. aS ^OaJl eUjl ^ I j .^a.I aj jl JA ja jlaaT- 3 jAfcO a ? aJl 

.yL-jij^ij^i^j^. yj 

aj jAaJI ~ 4P _«jl aj»a7ta) a . Ur*. . II a_C ^_jl ^ jgaa i^jjjCTa *• 

apjaJI 4A«^a - alfl.a jlaJI aPj—JI a>ala - aalo7'.all 

,(«.j_JI ^Ls oloo- j - a__Jl **j - Jl -iJioJJI 

i(Average velocity) iia-ijiaJl ip H a^a^j^iaj^ j_»a Y 

i£ j> Jl iJls- ^ (Average speedjik-. jiaJl it-^_Jl jlAiaj 
.Oala a >Cj* aLaail iJaAjI 

ifl>-3aj ^ aJa»aajl j a ' .. I I ip ^ Jl a ip jaj! a-^lia j Y *. 

iS j>* — jl J -all iS j>~ ) 1 3 a .Li ijl^- j aUjlajj . aj I 

. ala.Li! lj yx> ^3 ( ypL.ajll J Lai S' I — jl jJaJI 

■ i.— J l ip _j-Jl j» Jfia a-j jJCj Yi 




OJA jj J . J.7 a . J j .1 J K.7|-..<llj K .~|1 «7 .< H 31 p “.a7 . >..a- aSjoaJI a \q 1 a. ....all 1 1 J , 1 . ~.‘l aTa jj. 4auljJj K.al'.. ill pie _|^7 7 . 

j£ ilh jajA.j .l^ak 5 jSjaJI jlait^l x^i\ jjj pLnJil aSj» . i-~. tf j]l piadl j]j kinematics K,-. l,-. ; <l l iu,ljj Jc oja-^JI 

llA ^yoj .a .< .'.!< .ell o^yi a-aaa> p ■ a i^7 -^j^jlil ^ If aj jjj aLfli ' . Ia.~ j ^cl x/o jAi jt a .‘.I .A a aaS^a jLuia Jj fljj - iaflIS iijj La ■ a ta 
Iq~.I aj iS jaJI 0 ia I a I a.1 1.aajl 0. 1 J la 1 1 j pLa3jl iS^A iaaljj OilOfc jjl o je j j l 777 ... 



^jistlll jjL^jAao 



:jl i_JUaJI jA ' 1 Q ,Q Akwiiiyi ~' * a’»~ j Sjja^JI ojj% 4_aul jj , 



ol j0-j — a 'la 77 all iU^aJI olo ia..i -—a Jl iS I xJyCj 4 

i ' j _»■ y + j _^= kj i j _s- + t ^= ^iL«JI ^p-LS 

- i ^' r+ !c =, t 

. i r aflj'yi ipoUJI C->«i i-aljJl iSj^JI cjjjCa 4 

iUeajl Cali ia...fl.;....a.!l iS J-Jl 3JI jS ^S- oLiaJsj aj -O 3 

a a Urr a 11 

a — 0 jV I ILjiUJl 3'Y a77a>aJ a „ | ^Jl iS pAaJl ^jj! 3 aj -O — 

.“Jfl^paA ji p-™>Jl ^ JA-P iJl^- ^ 
aLa»J .( ^LaJI u.J.L>aJJ 3 J-' j 3L3) 4aaPjVl i-jjL>aJI *3jaCa Yj 
.^Lajl ^J-pJI 

‘ 3*^' C“ i>y' *3^ ^ 

.3.jJI ^a iPj-JI 

io-lj>l 30 ii">Ul JjUi J ijUl ip-UJl iftl fat^fl 4 
■ ikiil 5jj_fl. 3 3*31 ^a APj-Jlj 3a_j]l £A 



,i_jl jjl iliia *ii 1 _ s lp p.a — > Jl f>jia 33>i Yj 

■ £0 J-* 3a p ..... -> J iJU£j*yi iS^Jla Oj^AiaJI p j fl7j Yj 

3 la; ^ o-ilS lil ojaJ iJUiNI IS 3JI ji iijab Yj 
.iS 3JI aUi Lj_A«J ia jl y 3 _j3si- ^ il yd p — >1 1 

.yL-jijia-ij^/i^j^ Yj 

iS 3«ll ” ip J«j I 4>ta) a ' U77 ' Il ip ^___l p Jgaa x£ yCj Yj 
ip ^paJl 4>la - ala.a OTaJl ip ^*31 a>7a - i a li'l a II 

.(iPj_]l 3.L5 OlOO- J - ia—jl iPj_Jl -iJi^JJl 

i(Average velocity) ila-ijiaJl ip H v>d> y yju j_»a Y 

iS 3JI iJU- 3 (Average speed)i3— _OaJl ip_ !l jlJia j 

.Oaila a>j> aUaal 3 iJajjl 

iapOaj 3 al>ajl j a. — 7 . 1 1 ip ^31 b ip j^Jl p-ftlia 3I 3 .'. Yj 
iS — pLjjlj . II iS 3-) i^a-iJ iilajj .. jb 1 3 

. ill All ejj ~0 3 ( i-plOaall jUiVl “ jl jJall 

■ i-— J l ip J-Jl j» J+AA aj 3i Yj 




1> 



^Ull ^Llll 11 — ^lxil 
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n i Hi II ougii 



^J.il i O \\j A " i \ i ^ 1 1 

Geometry and Measurement 



\ .1 * n Hj O Lq I I cLu Jf ^lAlj^l .~.l -^- 1 .IIP d 1 ^\_U J f s' 1- \ | cLuji I j p W~ ...I a <d tlna II d .~>l‘.ll t a J n L^djljj d ..»V.j II qLii.I 

metron I ^ ■ ~ j Gso ^ ( ^a djj^Jlj 4_ijLj J) > H a_*JJ 1 djC 6 j^-^-LoJl Gso— metron d «K 1 d ' lr ^ 1.1 I ^uLjj 

Ij U j -- j cL» Jjl ^1 I Sjlj-O d i J i 'i*C ■ ,N1 ■■■jn' ...lj ,|d^a. \ X J \ A 1 1 Jj) I dj Lj^ < tlfll d\/MA JjjjBJ ^ S li'i p ^ Uaj 

. j nic ^jliJI Ijjjl ^jJI a j ojj o Li L-2 1 djjj (jiLelj I djJJI ^J) d ~ ~ J ~ j 

d .l.l-*tll d ... r. j II 1 (Mo • — \ o^*\^ o_jI£jJ ^ ..v-g-s ad >j-». ^ J i<~ j ^ Lloj oLu^Li^JI d . ^ ^ 1 1 j I i_u J i'-' if - jl_*uJI 

Euler jJ-j jl Ld.*s = 2 IM « /> ■•■ Ij *1 * *> »N I dj«- j a .... 'td.j d >‘.l . . -J > .->J U « *U J An*. t 

:^Jaj 4 a l . >id d o l Vid djdcls ^ » > ^h o \ j_i£j , yua a Jl J_lcj d_=kjjl Jjjj djftLc j ^Jl 

• Y + jj* = <_>“jj_>JI JJ£ + 4a._j^|l jjt 



: jl I .IIUII jjj »_Sjjj I Qj9 a U j a I~I j OJdijJI 0 jj& iailjJ JJU 

iJjbj t JS' oLjI^-J 4 JN-Tj OjjljJl 4JoL)4d ^ .^1 jiil j- ~ - — >> J lj d lag-M OjJtJ ^r 

■ Lamias ■ »•'’■ ^j^JI - ^ lar . o' l — o U . — » cjl ^ 

.5 jdljJl djolw-dJ idUJl ^ ^j£>\ j <. (^jldJl Jo j “ Jo j j>wJl ~ jtJldJl 

La ^Ja3 <, a., i?) ij jbj to jjljJl jS* jA ^ a ( JS* oLJ1Jko-l ^ ^ {j* 4*l^jl io-L*dJlj d^-L^oJI ■$" 

.0 jjljJl dJoLd.dJ ddlUjI 0J j-'dll d~d ^Ld^j . I^j'udjl Joj) ^> mJI j^jL3J| 

.d.d.^gll ^j-jl d*s^Lj s iil jds '*-' .|tjLdJl Jo j ^fcdJI — jtuLdJl ^ ^Jl ^j-d ^ 



oi^gJI CLOJiijO 



- Olx)-v£2xJl) ^y^XfO ^ *w-Jlla3^ i^t)^ 

jT (aj^j!a 31 ^-xla.gJ 1 ^ - oyljjl 

^La (uL*«xfl) U>J 

^3 ^J-<»5sjw.o c ^—- xSC-dJ O^Llal^duJl 

1 ^ ^>-1 Cj Wddt-o^J 

A^i>a J5 vJ aJ^]1 4j>~L*uJI l3jjCo^ c^lall ^ 

l_^jco^ tO^SlbXjl 4j^Uca 
^3 «U*j^\ja j5^ ^.AaJ ‘opljjl 

. CJ^S^iu*} I ^3 4-oUg>“J J 

AjU^I 0Jd>“^3l OJji 

^3 olj ^Ld.^<J^ oU>^2l**uJ\ 

.AgjjjkJlj r^)\ 

^j-a <d wASCA 4 ^o\j>JI 4^-L*w<JI 

lj 

.^U3l ^>- 

.Opljjl ^J^lsca :^dd-al>jl 



oi^qJI lolubl 



: jl oJLiaJI j^o 2_3^u L^ii A' U ,n\s)l A i qV; ^ S 6 jjfe <LluIjj jju 

. j ^gJUwoJl j A lgg'J l '$’ 

— |>jIa]I ^ — iaIXdV 1 1 ^ ~ ^ OLo-wvt>e^Jl l j*2-*-> ij^Jo 

.1^3 J5 ^I^-J c (^jUJI i 3J ^>^1 _ -kj 

— {j* ^A^Jl <^>-LvwoJlj «Lvol>Jl i>-Lvw<>Jl "$" 

.^jUJi — ^uji (j-« 

J tlAjS ” jA ( jA J5 oljl-b-l aJ^J Aj o jjljJl 

.La <. sug'j 

.a jjljJl aJ^LjcoJ o j I 

4 ^ 3 La ^ 23 g.,r?i cj jigj co jjl jJI ^ja J5~ oLj I.Aj»-| Cx^~t ~^~ 

.3 jjl-\Jl aJ^L*_oJ i«L*Jl oj j).,(gll 

^3 ^ljj>t^w»>L 4 _^?L.j t 43 1 ja ^XoJo 



ir 



^ a!& — uLidaL ^Jl CjI Q \ \i--M 
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6-l^qJI JXLIJJL) yjpj 



A 



O-L^qJI Uhj-oju £nlll jj5gjJI uljldifl 



- jiU 3 l jSLs£$\ - XL+* S $\ jSLs£$\ 




•ri m Vi 1 1 1 o I I dixuloill JjUugJI 



- (a 3 j 1 a (j - *UaJoo Sj^ 
a]\ - 4_^-i JJ-& OU.^ - ^oal jj - CoUlo ■£* 

4 ^-«JCjk Col^il . 4 ^-oJp 



ti^jIflpJI jujj-lUI '90 



- jJl OOl^uJl - ^AxX)! 

4j>- ^<J I 4 j!j - 4-oi 4-fiJ ^ia)l 

. 1 Jj>- - 



■ojjIdJI ^JjLla :(o — Y) (ju .lajj -v r \ H j ji :(Y — Y) ,j*i jail 

. Ja j j-~fc_r_i lj ^ 1 1 a < K I I d ->.1 ... ^ Uj d . .‘.1 II d-s.1 ...nil ;(Y - X) ^ujjJI 



.1S.1.II d I M M JK i'll I (.~ila..i-v n ll) jLsj^I >» <"tN"i JK.Tij 

OjiUI ."il pi. An I I . Afj j -\ n I I jO^jJ I 

l£pljJI £ UaSJI 



(sjsji) 



l&xaJI 






fljiJI .“il igV-.m IIq 







ijjlnio SiMf 



^ \ 



cL^jjLqqJI ft.ufll)l v90 



Jouj c-lol ^j3j J -*9 *LpLo>“-J 4 jOj3 4j jj ^poj 4ll**»\ 

^9 ^<>5^1 jLx>-lj 4-a\p jjj jIaJ - 4j>- 4 I 3 J 0 VI J)\ 

.0*\>-jp 1 4 jL $3 



:oi^qJU f^ujiJdilJI loJoiujJI 



oJ -^3 1 lalaox^) I (J^U^o 

-C*Jl 4-0 Uj JlSC-C^l c-1 Co\j ^C-wcJ 1^* Co 4 ^**i \-fc*i^l 

(J ^Jo 4-0^\j jl CoUtLy£2^JI 

Colpj^o^JI jiuu CoU^L*uJlj oU-JiX~<-<j! JjlCoj 

^-jCL*w<o a 43^\pj ^9 Cob o\^-JLL*w<J\5^ 

4-o L>- Colfl.d.Jao l^I>oj ^ <£ 0 43^^J 

.AP 



IT 



^^jlill ^1111 >._^j.^> 1 1 — pistil 
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yyi Ci Ljt «^AU4L»ll 

The lines and the planes in a space 



Y4T 



|,ll£il. , ,'-.0 |*^ 

^ aMj i4 lgfl ^ U ij . a ^ A-AliaM C.--— j 3 (jl (3^ 

:4-»Vl 4b— 4al>-V^ »4 -^aj 3^5 
?4-j^jJ\ j-/i & 4laj ji- ^Ip- ‘-l—a J*a a> ^ 

V^-i:.— a Jai- f*-yJ 3^' J®l2Jl iAP- «5" 4! 

. Jajl>J^ ^ic — - o4yalaM ^1 a— - ^—3^ ^JyaaU 4— aojl i^j.a till 3**- 1 ^l® ^ 

. aUjL* .-’i — - A^-aU 4-3 W — - -^SO ^ ^la— : j-o jS" dU JLu liU 



biniJ y 



‘ I Jia o'jia Jjj j~ib»aa jb a flj *—)' 
jato-r-N 1 ' j- »' ^'c. Ia j. i aj . ■ . 1 j ■~V-5:U J ,-i~l ie^k— a" ^AjC— ' 

?dl) S wb5s-aj 3^ '— * j .rl-j'.M j—ib jaj la-41 — a ^J> jl J jl»- 

?J»LiJl I -U ^ lila 




h i iVi i 

v ' 



^ s ■ C— -) _>- <i— > tl Jelii CjPv , *— <jt 
^-jl>JI ^3 1*5* S-X>-\j 4a\jaA— I 

jSCi ( _ j 1p- JjLJ' Jjjl' 4>Ja3 ^a 

> > | ^Lp- la^laul A>-l ^J.laa-a 

._>- 4laaJl 1 _ j 1p- l _y' 9 ' ‘r’l Jj»-jjJ>d ;43 jj)' 

?4la\5" 5^j3 45_jj)t J^l>- 43^^1\ a ^b_>- 4laAj^ 4-i ^-ia-j l*-^j ^5^ ^ 



Point 


^aaJK 


Straight line 


p^U 


Plane 


cSji-ll« 


Space 


{V'< 






«vr 





0U.9J1 

dxJLjJl 



gMjJljl ^yh LjbjILu^l J l"ll A ^",,. A H 

The line and the plane in a space 



\ 



^ (J <£2JO (^-Jlla]l ol 

^.idS" ^ijco ^al*4c^3l^ 4ia.o.l3 1 

•^J^' C5® 3^.3^ i>rf-J 

^Ulll ub . j^-o 

J^J jl j- 0 4<ui 4Ja-au^U I jailiuj jiijjJI Ijjfe ^ 

: jl Ijjli oJUaJI 

. (_£ ^lavlt <JiS c_ 5 jj 03 ^ 

.^1 ^y S ^ 

.^1 jjjJl (_^ jW) J J/U iitAxil < 

.^1 jjjJl fjpj 43^)1^11 Js^-y i 

. ^1 jjjJl ^ ol) ^LvaJ.1 j ^JjLawO ^ 

:<Lo.\ VLulx\ 1I 4 _uxiJjl 1 JI JjLuj^JI 
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r ^ri = r ^ri x m . = r ^ri * x\...= 

\^Ss>~ 0\« = \ 0 X Ti = ^ \ Jj \ ^.aJ l^) 

(j-^jjJl j-a Djlx^a ^j> jLj J j>- db^i? ^ 

lloCL«-a >«— Jlia)l \ * A ClJlxM 

.Cj^ASC^uJ I lal ai>w<Jb 




:AJL.u-cJI A^dcj *1 

J^a ^llaj^l A>“L«-a = A>^jb>Jl A5«“L*uJl 




X \ * = * 

VN * 

71 



NA* 



71 - = *-*: 



7 liX =71 -x?*\= S-*o>= v-^l Jj^.‘ 

-01 J J^j>^a ’. 

7 liX = ^> 7 lX : 

^ X N = •’ 

r (r\)- r (n) = r ^ 




\ OX OV : 



( _a 1 c. — CjI \XroL>^JI CjLfl_txL^J 
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4 j_ujLujI Olj j-£lc 

.^j>o- - ^j\s>~ ^\J£j\ - - j ^>^a - - oApli - ^ j 

. 4-o.\ V' i-ul^II 4 _u^jJjlL 1 I jI^gJI 

j ^L° - oj l 

uLuJ^a - aM - ^al - oULj 

.t\& - Xa j\d>^a - «L**iJla 

- ^>jUu3l ^bu)l - y3*li - 4-JLs\»Lft3l 

Jj>- - i^sldjS^h 



:^-LxUI j. 



jLuslc 



AjjAjl 4SCjJl - \ \ \ <ks>JL*2 \ *V 4s*JLi<2 j^ tw-JUoJl 

.(cd^b^h) oU> jJljuJJ 



I 



1-T 



pjUJI hj jiJll aUt) < 

* -»lij o^lSCia J»- j i»--UJ < 
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U^< 


Face 
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JJ*< 







Volumes of pyramids and cones 




QiiiiU a >Sj 

^>S>- — 7 JA 

?4 pIo 3 jI ajAp-IS a>-L*wo ( j*ju aJ ^ jJ\ ^Ui3' 

y-y- > ~ aJV-Xj f UL' t -v^-j>- Ja 



h i 11 1 i Mm 
v ' 




©AP-UlJl A>-CwO yp* ^y4>fc>- Aa^liLttM 

^Jl jfio jjj ^ - \ 

.dUU\ *— ^J' 



\aA.X>-I jS*” ^ladl “ y 

jyL^ y&J'j ‘y^JJ jJa-J' 

^ ap^Ij j' jjVl CjL>o p^JI Sui -V 

4X^17 !jdl (J^JI jl jjVl oL»-) oU j^«J' jl 
• OIa^jA\ Aj^j laUj ^_i j j...^..l..-J \ 

4 aJ ^jiJl f j^Jl |*A19- jl 

•(^) ^J 1 



^aii ^ji - ^iikii 



:djjuluJI 



^l>o^ di-lSCoj <J&£ ^J 1 ^ 0 dL^Ui? JU ^ 

C^jli j^JlLa ^fS>sS>sJ ^ 

jjb 4 £, lijjlj oJ^pli 4 ^-Lw 3 j^jLaO 4j^p\i 4^-L*wa 

^51 

: j^jjjJI olplj^.1 

(\ *^) -^-4^5 AibL*Jl U-ocL-^a 

: j\ db^ia] ^-d’J ^-JUa3l ^ >Vx5^ 

AP-l-ajjl X 4 jAp 13 4j>“dwa — = 

^JlS' \s>^ \ \ * 4j>ti^ ^3 ijl ^31 ( \ ) Jlda ^»a 

■^5' 



^jJb ^Jb UjjJl <4_d\j>tP J^a *0^>Jl Olal jJb\ 

j-a AjIo DJ^a jjj c N AjliLo ^\i c 

AiWr* J»r. 

4jtLy£ (J ^1? ^ Sj^pU 

i* 3^**< Ijji ^3 ^ Jji tl ^La \ i*\ 

c^dlii3l J^a JS" 

.4»oU>-j 4^b j O^A^-Iwa 4^Jwd ^3 U^JJ>CLaOJ 



ijxijjJI CiU^xo 



jl jJ^loJI j-o d.Kd'iM j-o djiLo .UQ-Vij jjJI IdA 4 jL^j 

: jl Ijjli oJLbJI j^J 

.^-jLSJI J^j j^xilj ^Ull ^ ^ 

^_>c_2- i^Lwj>- ioL^-j 4^3 Lj C-J*!)l5dw3 J^-j 4 

.^dldJl .bj ^pxilj ^-51 a]I j^> 



vv 



^lUI ^jlUl ^ i a 1 1 jxlj 
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Volume of a cone la j mJi (»*->• 

Aisi i%«j 

Aalajl ^3 Aj'AP IB A>-L^a i c Jj j 

£j\f 77 7 = _/***■" (*^v ; jl l5^ 

JajjiittJl j\ (£• ) i Jajji i*3l Spta jlaS -— a- ^a i J _jls ( jji) il~>- 
JaJ o' Ja^ Q 

.oUsaftH OUU' laA>A.**a jSs.J.lL Ui \ Jfj J ^~-^ ' A>-jl 1 Y 

1 




Jlio^> 

Ajyli jla3 >_a.«aj i^-“i , Y Af-lajj' ^jlB Jaj^ivo AL-a Jp i »ajjl J“ aC..- vlijinlli Fiji I ( Y 

A \ l aI^S" j\S" IBl i_-ajJl A3liS* A>*jl , a 

, Y = ^ i »-<' ,0 = if i ^ r ^* 7T — = JsjjiuJl ^>- '•' 



r 1 



1 = (l,Y) t ( \ , o) -^. = A^«a** J l ^3 -_-aiJl ^_>-l>- .'. 



r/r ■• 7 ^ 3 r = 

JaJ o' J9^. Q 

.AP-lajl A>-jl 71 "\ AjApIB la.>yaj r ^#71 YV 4a» ^jIB Jej_^»vo A Aa Aj l Ajda3 Y 

JtLO {£) 

J _2>-J ‘^*-'£Y AP-laylj *,^— \ • AjApIB J jj-a ^lg~Ia ^a *nrj|^ j 1 1 h 1 ^JJ ( Y 

j^<a)' ftllJl Aa3 ^UxJl ja X\ • jl Ja liU a AjApU J\o2 >_a.^aj i^jIB ^ _pli 

.A»-'j ij jLs- «i> £-U3)l A>jl ‘ Jd 

cM«# 

— = YA \ • x \ • x — = ^$31 oAp-IB A>-L .’. 






r' VT - " 

pCJI ^slUl ■ i.-^i i - ,_JIUI Js£ 



Lull Ij <LlA> -Ll^J I 



(ri limULoJIq jlrpJI) :j-qjuiiqJI /DajiiiJI 



4j >Js^a ( \ ) J^>o ijl -^-o ^3 (J^ \ ^ 



("') A^kfli^i Jaj jl J jla. Cjbla.1 

\ * ' = \ * X\« = 1 oApls A>-Lt*k-a I 

* = X\ X \ • • X — = 

~V\ 1 • C- A X A X j xl = ^)1 iAS-\3 Ai-Lwa V 



r ^T\f.f.A = \ix7\nx-^ 



oAC-li J 

\A\ V = (^) “ (^ °) V = 

’ r ru ^•Ar,A~Tv^V''(^^)x^ = 



(Y) JpJ jl Ao (^3 ijjl- 0 J»- V 

A-so j-a ^a i Jlla]l j5^ ^j-a ( \ 

(AAA) A^>fli<-i Jaj (jl J^lai 



\ \ AA = ^ r 71 — = 

^•• = T (r^)- r (^) 



r ^ro\r 



r 'Y = ^/. V (®)- V (^ 
r ^r^^= \ rx v (o)xr,\i x^ = J» 
71 "\ = l Sp I i j: 

71 "\ = 

^%-aY = ^ jj! 

7l\\l = ^ ^ 

^•rv = ^ v (r) 

^Ujjl j jSC J 



Ic — oLi^L Jl “'1 0 ^ la" 
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:4 ajLulII c-.I U x\H 



6 Lp' a 





= \^ x r (-)__= o 

J-° # ~^r = o x r (— ) -^— = i-J ^ISOl 4 j«— 

j-l£H.\ 



( j-a O^JjcU C ->) ^ C->U-<kP v cAla)! J3 

^3 uj 4^LkP V >!iAia3 \ > S .jjJ J ■>- 

t lli>- 4 jL >-^1 



:SjjI J j| (jjjLoj 



t^/ti>A = it x - g'LBjVl x Sj^laJl 4>-l_«o ^ ^*j>- ’." 

r ^— t\1V,t = ti-A x -^— = ^j»o- .’. 

^JUJl £ltS)l ^ki~>- t\"lV,t = ^ r (\o)-5_ 

r'-' ~ 

Jaj jji JaLi 

>_iwij J jt> <A»-jl i^-«t \ stf-Ujjl ^jlS ^ jjli JojjM J js- j ^-»t • 4i^»- Jjls k_»»Ss^ 

.^Jj &US i jJo 3 ? \-& y.\ t ij\ -*]_£- isi ^>._ij i o^c-lS ^ls3 

* .' ^ jj \ J!LJ' ajjC- Ajt— . j jJL» ;iaL* 

.^JJt aamJI ^LS o jL^>- ^j\jfi 




Qji}\ i^JI 

■j^r^ 1^— >■ 



= r’ 



= yJLUL. \..»= >J ^ 




JtLo I 



— r- " — 

? 



t «u-Ujjl ,J» \ oi <u»_ jSCiM C‘ 

. (-^- — 7T) 43AS-U jlas i_a^aj J jl» 

lN'«# 

^->\0i = ^JlflJl Jajjiiajl = Jij J.J l 

Y- = 'if •'• \Oi = \r X VxyxA 

r r>0 = * ••• 

7 | (>j 6* Ja^ Q 

\ / <7” tjjSi^u*;! -v 1 j-iu aJs v' • 






;(Y) Jllo jjj (^i 



[^tAA]5>jl^ I 
.[^vr t un,ov] a)U JS'^ v 

[\o^ £ \TA,Vo] -r 

S S V (j-a jjjLoaJI ^jUI 

o 1 ^s>^~ = ^laj j I i X 1 

^ \^*7t — — x o^xpl^]! x j 

^’ < l$3'*Xp\i Aj>“L *vO J-Sjj Joj ^»XP ^.^ 7. 

^ xfTl “ = o J^ pUz] 1 -a x — X J) .*. 

X xjTl i = OjSOl 4 j>“L*wO 



\ \ T 1 Jlioj \ \ \ 4s>JLy£3 (r) JlXAJ (t) JliA ^ 

^Si^a ^3 ^ x;> ' 4 *jL>- oIa*Js 2J 

4i5sJL<JI I J)\ Jya jS" \j 4^5U>- 

JjiiJl ^J_ c4 ^^V.J 



(^ oifllla-ll^ jl^aJl) :j^ 






( \ N t) J^>o j\ ^ ^ ^JjU> Jj>~ dL^io ^ 

4juIXa v *3 \Jsa3 \ v. >\jcS^ ( \ \ V ) 4 j>uL* 2 ( o) c (i) 

. N N V 4 ^ q CjLjL ^.1 

*•* = ^(^*) = ^ t 

A * * * x - — = ^5 la) I Js?j 



^V^7 = 

v rr n 

r\ X T ^» x — x - = A* X AA 

rw = a* xi = V-*- 

V, AA ~ Ojjta jla3 J 







(£J4\5M ^jluJI v-_ax<^JI — ^ 1 a 1 1 
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7T 4JV«X> a— t— >-l aAoUa^a ^3\A>-t a 

: Jj>- 4lal5" Ojji 1 Jajl aA-iiaJl j'jj' 5 4-P a~ >J' 

. ajU—Jl I 

.od*aaJt *y 

- 4aa>> A»-jl . r ^-a\ • • 4AO- «5\i Js-J_^>vO Jj S OJ (^ 

.aiLi>l»-t j — 2 V^CUA-J 'ila .0_jla3 a_a<a.» Jjloj 4pUjjt a-jSP’Uaalj ^ 



^^jliaJI ^aljjl ■ a.tall — . .HUH . 1 1 



: {J*\ ^! i^Laxu 




4j <^s>~\s>~j j^IS" 

j, -ay^ P 

opb ^lai J ji? I 

(J Ub jJ I ^ * yO C* 

4JV -b 

. 7 T< ^ Jo 

4-^a3 ^_a<a.>-I ^ 

S*^ 

<-hyQ\ (Joulj J 1 

.^VSOl 4-JL*w 



^ 1 / lj 

(j-^jjJl JjJjUj Dj Ix^oa v -Al^*\ n 

4-joIXa ^a \\X ^ k»LJb]l 

(t-r) jjjjUs obu 

(r) ^ia-- Q 

Y-“ ro * * 4 T 

^ -lsj^>aaji ^ V • a r ^-a£.\^ t , £ 0 

y-r£.r,r 0 r ^- \oat,a 0 

y^u-,v v r r a^^.r,v i a 
r ^-ono,o » 

^ x i3 7 = * 

r r ar.A,oA = Vx''(\\,o)^ = 

asIa^] I x ^>^>J I = aIa^] 1 . 

^r>- ^AV,o ~V,V xr*A,oA= 4jc50l.*. 

Ji?j \ = ^3 ^ ^ lP' ^ ^ * 

x ^7i\~\ = \r x r (r)x_^_ = 

^i = y>.'. ^u = \x r ^ 

^jLo J J j^t J 

jZ* N i * , ^ <b>“L4A<JI c t = \y> >> 

£Loi5Ca fiJo-J 7TM v 4»o»SCa oJ^5»“J 7T\V I >Y 



r ^ \ * * = ^ r -L^ -y- = 

A plfljjl 4-ipl^a JJ^- I 
0 X -^1 = 

yr.. = rxv| = 

0 ^ia3 J ^L? Aaplyija ,JJ^ V 

^(iy r ) -y- = ^>>>- 

yt.. = i x^v| = 

0 ^la3 a-iaaaj J jiaj 4plijjl Attplyka ALC- 

X f (i_3 , t) -^- = Jaj^ixaJI 
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r ^-A- • =Ax^V__ = 



‘ r ^*" V Lr" ^ vo ‘ ^" 
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aIc — CjLu-bL>^yll . ~ ' 1 a n Ua~\ 






PDF Compressor Pro 



oaagJI 

dxJlxJI 



0 



71 







3 jJlJiil AI^Lsla 

Equation of a circle 


3jJilJlll 4JjbtA 

Equation of a circle 



A l niLqjl Ciljj-£Lc 



a)j\oc« - ^*>1 J^>-| - J&3 - ^23 jyg> - jS'j* - Opta 

.A_a\p Oj ^*2 



A-oj'^"wn^ll Auubull jl^-cJI 



- (^3^° ^^3l) 0 ~ 

.d^J\s>~ a 31 - uIjuj^ a Jjjj " ^-*- a ^yal _ji ~ - oUlo 



:<Lz. jlQ-cll (jxujjUl (Jjia 



- ^}j\ju5l - ^l&jJl ^gy3J>l\ - AJL3\»Lfc3l 

.o^LSCjl^I ( Jj>~ - As>-^<J \ 

J Lu2L0 

ASC-jJl (\tt) A (\\t) A i^Jlla]l v >\jc5^ 

.(C-O^oVl) CoLo^JjcgA) 4-JjjJl 



:aLduJI 



‘ 0- «)^ ^daJLJl i y*j asL*uJI jI>uJ_ H 

^.Ayal La _>- C^s>- ->- aIaS. J \ jl>o^ \-*3 j\ (V cA)^ 

o^jIjJ s>~ cu cf la.a.*3l ( Jj & (\ c N ) f CJolS^ \S1^ , r 5 f 

.o*Xs»~lj 
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C-UJI -bJl j-i; ^ jJl ^y^J\ Jai AJ 



ii (tip i 

J|w ^ 5 yloJl jl C-o.lc' 

^5 oU djafli) 





^ J^jJU Salt Igl j^jiJ eyljJl j5^o AltliJl <daaJI ^a,.— 7 

a^’t J jlo - Atll l 

. j j^p\j 'oalc* optA3 1*5" 1? a} 



.3 pidlt AUaLsw 

a!j g j ^abalt ^t«X>-Vt3 Jj-j AS^Af- ipjljJl Alabus 

^Ctt3 Alga i (AlaljuoM) aI^AjJI oAJb (ij^ ‘ l!*) '*— J/® ^7 J _j tOp^jJl 

.SpljJ' ejjb 



Xolxla ^)\.X>-1 ^ « ^3 

(j' 5 * |J") t/~ A ^ a ° ' " C-jlS” 131 
^Jjl—u Us^laS *_A»gj J jL? J SjSU 
;jls(l t f) ^ AlaiJ' la^S^oj Ci'A>-j i 

i = if = ir f 
:p jjlga'i AaJI p Jj--lg‘.' )j 

r (0 = T ('-j^) + r ('‘-a') 
n = f (\-^) + T (r-^).-. 

J aI^Iaa 



yyx SjSIaji its 
*-i-iJ>jU> J . u JU».l 
,U>i 

.ylAliaaUoUU^I 

JjtjijSlajSj.jJlA-JOy 

.Sjsui y»uu.uj 
W^J-j 
■SjSljJiaaU.; 
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^1^1^31 o^>-l JU>jci*w\j aj ^ 3 ^^ <-jLfs\ cfAXjs3 \ ^-L^Ip <. 

( J^jCLwJ^ cAja^li ^3 ,2> ^^3 1 Aj I J \j 

^aJl» cCjIsL*uJI ^UiiJ oUjIa5*-| aSC^ ^31 o^>-l 
oJj>ila Alaj i3 jlil j3l AjwLi 0 Ai-y£?lx3l 

^\p lJ^jCo 1 jjfc cOl^L-A-aJl ^j^\«Ji3 ^P>lj 

^3 Alajlj Jo Jc>OJ t^yljL>-V\ ^3 fi^jljjl Ajjloca 

^J^waJ U»5^ cI^xJjIjco ^laoua OjjljJ A^**j3\o ^5lj>>-Vl ^ 

.AaoU>-J Am^Io j Co!A^-l-a (J-^J ^^J-ao ^3 fipljjl A]j\o«-a 

jajjJJI Cib^Lo 

J^J jl ji^LaJI J-C 4oi Ala-uu^l Jn flnj (jiljjJI Ijjfe Aol^o ^ 

: jS ^ Ijjli ^JUaJI 

.La jia3 v. a ./? i (J ji^j LajS* ^IJo^I 43^ Jj o jjljJl aI^Iouj Js>-jj i 

. 0 y|jJl aJ^Lj <1 AaLatll Ojj a,.gll ^ 

5 J J.,^ll Ao> L a jia3 a .* ,agj tj jJ^ J o jJl j5” ^IJo-l La*j ^ 






IjJI aJ^L*1 Aalodl 



AoL S>-j Aw^l jj ^ 43 1 aL>-J^j ^ o jjl jJl aJ^Ljco <_j A^o jO Lo ^Jaj ^ 

.co*>L5wil J^j 



A> 



^lill ^1111 i_w^-ll — ^JjlII 1 _)oJj 
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The equation of a circle 3 jjl dJl dJ-ibn 

(U jh> J jlsj Ia ja Zi'yjj) 

:Xo\jCLa ^lj*>-l o ^9 

4laa Jl \jbjSjA A apld ^)l (o^ ‘ 0 *) */" AlaaJt C-jl5* tit 

a) ilx* jU iO'^>-jJt \y ^jL«j ; Larisa k_i«ajJ_jlaj (_a i 

: l y» A SjStjJl 

I V =’’(-»- j^) +T (i-a“) I 



Jlio^) 

itA>-j 1 ^jL-j tj^laS >_a^j J jlfj t(V ‘ °) ^ AlaaJl lap^o j#^ijjiasUAv r jS'i © 

cM*# 

JejJljJl 9 (ji» t o") i/- AlaiJ' jl 
C>tA>-j "l = SjJljJt jJa9 i_i^j J jls t (f i o)» SpijJl £ y > V 

1 = l* 1 > V = , 0 = J.\ 

r (n) = r (r - j«) + T (o - j-) ^ 5/tjJt 4 bU* jjSjj 

j* Jst^ Q 

:U)5^« jlS” lit SptjJl itaUw i_jTt 

.C>'A>-j o la,lai k_i«aj Jjlaj t (V- 1 1) * i 

.OtJ^jA^jL-jUoIaS Jjlaj * ('- iV)> *** 
•Ot-to-jlt j^ VAV lA^aS Jpaj t (• iV)> * 

i T-)l ikaJU jaJj i (o- t •) » 4 
,OtA>-j)t j^ ^jL»j ^oiaS i_i»aj J paj J^a^t rtiaai A 

Jttu 

jllaaUa"* jppljJl jl C-%Jt ^ J 4 J ^jpptjjt joliL*)l j^jjl o-cu (J) 
t"^‘a j5" a) a law -Xs-jl 

.U^P 23 Vpa tit jtptjJl 

V = Ia jla9 Jjlaj (• c •) Lapp : J ipljjl 

eJ^-j V = U&PaS Jpaj (f t o) tapp : J epUJt 

jtiajtiaLo jlajaljJl .'. T = V 



■ a.^n _ : .nun ■ iia< 



JU&Vl* (_a i 5 ) ^ 
(ii + -» ‘ f + -S ) o* to ‘f ) 




;jlS” lit r ^= T (_a - j*>) + r (i -j- ) 4-— Jta( ( j^ ^o“) oi' ; 

V > T (-“> - ,J^) + T (i - ,l 9“) V V< T (-»-,i/») +T (i-^) ' 1 

jfr> 

TV = r (o - je) + r (V’ - o") :V^3al«A ^t J sploJl iaaj ^4»-l ^ (\- t i) ilaUt jl (?) 
.i^jtjJt aJ oajVI t^i^latt ^9 ( t- i i) 4laS:ll ^Jt4>-U 

o-iVti-ijlalt = rv = n + \ = T (o - \-) + r (r - 1 ) .-. 

J e^5tjJt ^t (t- t i) 4laaJl .’. 
iylaJt i£y-~° ^ ( s j* ^ij“) 4Lid3 

• J eptjjt ^£3 ‘ v o") 4 laa . t t jli W < T (° - v j^) + V (^ - v o“) C& tit 

.J SpljJt Ji-'i ( (1 t ^o - ) W T (® _ \ J^) + T ( 1 '' _ \l/“) 0^" ' 4 Sj 

J^j of J9^ Q 

laa Jt ptfo = T (t + ja») + T ("t - o*) ^^t ^ S^atjJt ^)t a_JU\ laa Jt ^t ! T 

J e^jljJl Jl «U_%JU ^ 

(r--r)j . (r.r)^ . (»,v) v . <r . i)l 



^Ljaii , :oxlljJl 0 U 9 JI 

t = V (T - j^) + r (° - lt) T J itiUco 1 i = ' jo + ’’o' v J 4tiUc« : jjSij 

(t t 0 ) JlUVtj SytjJt 6jys r J SptjJI 

(V t i-) JliS^U N J So^t-Ot o* r J tit 1^0 Li I'^-AV 

. A SptjJt 4til*A ti 
J^j of J9 u Q 

JUl JSCjJI^So 5 ' 4 ^^ 41 "^' D® 









Lull !j A-tuJLl^l 



(jujjJI uUIpl 



I lj>bULuJ go cBpljjl Aj^\-Jca Ijjl 

J (_ ft 1 ^3! BjjljJl 4j^\jua 

.oJo-j jJjLuJ 

\s>i*Dy a N NO Jllaj (N) JIIa ^ 

.oULJl 0 L 0 I 



( ri mn linllr) jlcpJI) :poi 1 1 1 oJI AuiiiJI 



^ ^j-a N \*\ A>Jl+2 (V) ,J^J c(\ N 0 ) 'As^JLvZ 

Ajulla 

: J^j jl J^Li. j!j obL^I 

ro^Cr + ^ + ^i-o-) 1 ' 

tWO+o*) + *(v-oO v 
v = V + v ( r -Lr) ? 
r • = v (o + js) + r ,jA 4 

v=v + v ■* 

i = f (t + j°) + V (' r " 0“) : \ 4 i T 

i^(r-^) + T 0-o“): v ®^ 

N =v( 0 _^) + v (N _^) .^aaU- 

^ = T j^ + T oa : t 4 Abljca 

T° = r (t " ) + f (^ +lt) : 0 4 

^Oyai cjllajUala c^i jljpljJl V 

.Lk$j ;jJa9 

0 1^5 c op 1 jJ \j dlaflj ^^0 t t "t O*^ ( ^ ) 4 S p 

t p^ O y- 0 tl^JoUya pii>o optjJ Ala a J t 

■ Aflly>ya l3o^ 2j AjC-^ 1 
\ \ "l o^ o-^y-A’ Aa^I. 

V = r (r-^) + ^+o-): r 4 

A A 1 O' 3 aLaLa^-l 

opljJl Jo>-ta V optjjt ^ jla- 1 



( ri m m l ip lit] jlg^JI) ij-qjmiiqJI ^oj^jLII 



(r) Jj>j j\ JjU“ xb < r Jb\ 

4-*jlba ^ i^-Jlla3l ^ (\ \"\) 'k^rJi^O 



( _a1c. — CjI \XroL>^Jl Cjlfl \ 



AY 
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0 



Tl 

% 



*4i a I jl 4 



jl CabL^J 

ro = ^(v- L ^) + ^(r + Lr ) I t 





t = t \ = ^ 1 OpIjJI ' 

[jbjS'jji j C jIa>-j r lapaS l. iyai J 

. ^ aIiaJI 

■ J_jVl ^ ^ 4oa l " C-a>- 

J) (o cl) ^ Aj ^Ua^ll SyUM . 



: CjLjI dlAli? ^J\ ^ 

^V + 'O-e^V 

^ ^ j ^ . -. . — — J '' - I ^ '' c w ]a la ^ a 

“1 „ 



Ff-O -Jl) y:AaU-)?l] 



o - r 



IO 



«L_JI ^lOs-J 

<\u* ‘>u-> M 

‘ - 1 — ^ — ) = Cia® l to“) 



t i) v < (v- t r)lc 



JOo^» 

7 [ U^^JispijJiAJiUo^jTi @ 
lM'*# 



( ,jg+ ' ja Alaa:U j j^IS < i_i | la Jltz i eyljJJ j£ jfi (_a t AlaiJl jl 




e t s. 



T - 



"f 



T [(v-)-H + f (r-i) = '( f l)=V. 

t . = v (n) + r (r) = 

*• = r [('~) - j°\ + r ( i - o") a)sIjw jjSij 

i- = r (\ + j<») + r (i - j»)J\ 
'fliU jJ 1 aJ^Uw (o 1 1 ) Alaa Jl jja> 0 * ja 1 1 ^ n 

.dls>l>-l aJL.L- 1 ' oplAjj (V- t 1 ) AlaaJl ja 

jajoija^ Q 
: jlS" 131 OjjlAjl Aj^lata a 5 " 1 \X 
( \ • t V) I AlaaJl> i(V t V-) ^ AlaaJl lajS^a I 
V = ,j-» -v-a 1 —a 3 ' t(i i o) ^ AlaaJl lajT>» 
j'A>-j V ^jL»a la^laS i_a^ a j J jlsj t^lJa-Vl ^ j* J jVl ^j)l ^ ^ lajS^o ^ 

. 1 ^) jL-l^* V = t \ = ^ J; IwJaZ-^J \j 

jiio £) 

:jjpi j]> ^ JS" j\a3 k_i»aj Jjlfj Jas-J*' (O 

'*» = V + T ('+o-) v 'V = T (r + j^) + r (T-,j-) i 

lM'*# 

:^a la^ls 3 ayai {— * 1 ^) a]^Jj a 3 ^ 1 *^ - v L»j 

V = t (^>-j^) + r (i-o“) 

:A>J o\Ig«^)\ OV^UuJ' ^j 3 AjAlacJt ^3 jtAao \j£ AjjUU-a 

<- = i ••■ V - (J* = i - J- i 

r- = ^.\ r + J ^ = _a- J ^ 

wV=i^. - . w = V 

.eA>-j WV la _jla 3 >_a<aj Jj^j (^" _ i f) Alaa J' e j 5 ^o j j ^>3 



>>0 






( N S 1 ) J^j jl J^L*. J^. 



> O^J 1 wXl3 



t aLlHiJI 



.i "oplbXjl (J^~l^ £ 4 la.fi. J 1 

^j^laJl oljl^a 4w^o ( N w) 4j>tl^a (o^ Jlio (i) Jl La 

jlSol .lAjlai J ^l^J DpljJl ^3 

. ^ 1 A^x^x^aJ 1 J^ 1 >J 1 J -£”_2 

( A-uii Llq J I j 

As>Jl *2 c(i) J^^* Jl J^l^ JJ-o Ia Jj>“ dL^\la ^Jl^ *w-ll?l ^ 

4ju\jU ^ -1 \laJ 1 v > VxS^ (\ N*\) 



: lP ^1 lXS* 




^1111 ^1111 11 — ^ 1 a 1 1 Jxlj 
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Aujj -Li^J t 



i : ojIJLlII bugJI 



S- = $ :. \ + j* = s - y ■ 

■ = -» J° = -» - y 

t = y '1 = V 

.CjIa>-j i la jiaS » a^«aj J jbj (• t \-) AlaiiJt opljJl jSy 

JaJ ol J 5 U. Q 

.Ol%A>^ V* la^laS v. flya’) J (£- t V 1 ) \jbjSy i^ali ^jljAJl ya 0 

' = r (* - J*) + r ( r + y) v ' = r (* - J*) + T ( r - y) ] 

' = r (l + J*) + r (r + y) s ' = v (i + J-) + T or - y) .? 

jlaSJl i_i«aj A^-jl yl 

' = T (* + j*) + V v '» = > +j^) + v (r -^) 1 

V - Nr = \\ + j.) C a { = r (v + j-) + T (\ + j-) ? 



Aigj (*S 



General form of the equation of a circle 3 2U.iIjlaJ iUbJi Sj^aJl 

:Cj'As>-j3' y ^jL-j la^iaS aLa > J jt J (_a i i) la^5^o ^jdt OyljJl 4)iLta jl C~tti£ 

<dli x y = f (-a - y) + r (i - y) 

(') - r _a> + r i + jtf-aV - J- i r - T j< 9 + r J- .-. 

(c^li jtjJU_>-) - r _a + r i jljJLjt .’. C . y 1 ~a » S 

x y - x -& + x i = -»• * -*- = •d t i- = J 

3j ysi l ( l ) 



1 - J^ + ^ + V 



C~> la^iaS gyji JjUj (dJ- t J-) lajS^a Dpb aJaIa-J AalaJl 

• <->■ - r 4 + r J « ^- f d + f jv = U- 

J[b 05 

•CjI.A>-j 0 \jsj]a$ gygi (V- 1 \jbjSja o^5\i a]^\a« 3 <a\jJ\ oj^a^\ (^T) 

AalaJt Ojy>^\ ^3 (d3- l J-) ^ j* 

J 3 ** ( V - ‘ n ) £j» ‘ 

r = i) * v = J .-. 

V - r *J + T J = ^>- 1 0 = x y\- 

r. = V) - r (r) + r (v) = ^ .-. 



0 - r 



.jSUA = V • + + i^N ^ + r ^j-“ *1.5® 3p^«dt 43^1 jcJ 4*al*Jt (J 

r 0 = T (r + (j^) + T ("\ - 43^Uca >1 j^pw«U ^ 

JaJ o' J9ba Q 
rjlS" liU^Wli)sUJi.U)>4j > ^)lv r j5'l 0 
.eJ^-j ^V\ la^aS k_i»aj i(° 1 T-) ^ AlaaJl la^S^o i 

.( \ * t) ^ aIsaJU t(r~ 1 0 ) j) aIsaJi la^S^a ***■’ 

jiiu ^5 

.4^3 ji^3 (T- t \-)tw> 1 (t t i)l jhlaa.U OJIS* 0j5C Aj^UuJ 4„a\ji3^ ^ ^ 

>_> I la^lai oyljJJ (i3- 1 J-) ^ AlaaJ' j\ Jojiu 

( — - — t — - — ) laA ^ Alaad\ L5tA>-t j ^ > | -~ a~a > .’. 

^ = J J f = J- .’. 

-y- =iJ - 

0j5\jJ\ a]3\a« 3 AalaJt ^3 d3 t J 

• = ->• + r + y J r + 'j* + 'o“ 

- ( \ ) • = ->■ + j° + L>- r - 'j° + V ■’• 

Igd^liia j^3 (t t i)l AlaadU op\jJ\ ’.' 

*-»■ J • > ^ * i * (<-)r - 'W + '(‘) •■■ 

( ^ ) a)31a«M ^3 

qJL A = \ • - - * o^ + ^ y AJiljcaJ A^ljJt 0 .*. 

JaJ ,j) J9la. Q 

il^-3 _^a3 | j\ C»Jl3 3yli (* ‘ N-) ->- t(A tV)i_> t(t- tV)l laadl C-alS* lit ( A 

do La fih-v Hn 

jl • =_a- + i) V + o“ Jf + ' y + X y SjSldJl aJjU^J AaUJl 5j_j.^aJl ^ja 

y t ^ ^ Ajildl a>-jaJI aJ^UaJI 
©A>-^)t = y ^olAa = o* -Cilj 

■ = o° y j° y 'Sy s> °. • ia ^' 

aJLiLJ' Aj^ldl Jaj^JJl yi>o ^^d y 1 y ^ ^-jldl a>^jjJI y aJ^Ijco 

• < -»- - r d3 + x J jjSC jlj 




^iliJI ^sdJI ■ - ,_Jlkll v liS 



5 jjl^JI 4Jjbud 4^lxJI 3 j c^urA\ : ^ \x\ 

43^\-Jca 'oj ^*2 ^ 

f (-* ~ y) + x (s- y) 

• =_s- + L ^5d3r + L ^Jt + r j^ + r ( j^ ojj^aM 

Jlio Ls\j c (4»JLiL>“ OjI ij5 _j>“ t iJ cj C-aa5^ 

V iJ^ L^ 0 ^ 0 ^ (V) Jlio c (\ \A) 'k>r}u^ ("\) 



( ri Iim liollr) jltpJI) :jA>illloJI 



(A) c (V) J^o jl -Uj ^3 (J). ^ 

.^5 \j\j>»! 4 ju\jU ^0 ( \ \ K) <k>Jli 0 

O'A) A^kfli^ JaJ jj CiLalyl 

^ ® 

r^.(£- t -) v 

"^Vt^ «(•«'-) 4 — -^c(V-.N-) 



'o \yi(o-iT) 1 1 

T\ 






-ji 






(^ ^ ^) A^cuo J^j jl J^L^. CabL^I 

TA - y\ • - yi + x y + r j- 1 V 

= ^ + y'' + y\ •- x y + x y v 
: jl oLat ?jL _^la3 V I jl CiloV A 

”V=(v-l\)o 

Tvl — 



(r-)- 



r-\- 



' * J^r° 



A- A- • -* ► , 

r = ~J 7 - yr\z ^ Je 



'- = rxy 



' J^' 



’ Ji*v 

OpljJl y S3 v I j jSC J -9“ v -L -d“ I .'. 

^ f e 'z y opljJl ^ y '** 

(A±t t 111 )^ 1 ^ 1 .-. 

r- = dJ t r- = J.-. (r t r)^AkiJi^l 

• = - _ X y ^ X y ‘^3* Aj^lxa 

l^d^lxa JjaL>o ^^3 .‘. t( ' c \ - ) Alaadlj ^aa opl jJl V 

V- =_*-.-. •=^ r + -l + \jl^l 

opiA]! A)3lxa j 

• =V-y^-y^- x y + x y 

( _xiic. — uL^L j\\ CiLfl-uialj At 
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SjdlJill A) ^ 1 jl 4 

: \ X * (jfl jaJju du 

^A \jbj\a 3 Spta ^oCJ 

L5^” L^lolpl^ ^-* J L*^ L^I»a c L^taUcft] *La\jJl 

^ jy3» J _^L>J Ojjl jJl J^J - 6 ^L>u| J c * 1 ? = V (— 25 " J^) + r (i - (J-") 
JL$J i_ OjL^a db^l? ^a >- ci3 c J C-o\ 4 JV Jj \jbj\a 3 

j* ^ + V j^ tc + V j^l ojj^ ^Js* ijj^>- j'-xJLj 

IA^LjuJI (J ^SJ ^JHa \*it 2 j\ 

cSpljJ _y^ — ^ ^ ”*" (j* 4 ' J ^ "*" "i" 

dLi ^a * < \ _>- - “I - ^)\ 

. \ * * 4j >Ji^ (A) Jlla 



( ri lim lipllq jltpll) : ^43, i 1 1 1 qJ I pjgiiUI 



(^) J^J jl JjL>- ^ 3jj La Jj>- db^Ai? j-a ^ 

.^jLjL >4 *LjuLu i^Jlla3l v >VxS^ (\V*)*L>uL*2 

(N V*) a ^ . q - uo (^) J^j jl J^L*. J^. 

(* — y .i) + opl jj ci»-^>-J I 

\a jla 3 V- jyg) J jbj (\ iX~) 4 , 1 a Q'J\ [jbjS^A Op\jJ V 

.Ol-X>- j^\ J^a 0 \f. L*0 

(• >^- r ^ + v J)o^ljJc«*J^UJ\ * 
(ij^ 5 L^ 41 ^ ” '^ S>s ^1 <S ^ > ° ^taL*^3l) OplA] 43^Ucft]l 15 

• \ a l \ j ^ a" 

J) ^la O^jli 43 ^£- La dL^L? JL*>1 ^ 

j-a l j^L*jVi kla (jtp\d)\ j j-a ^l^Lw> 

:j\ \ ^££Oj ?^jL>Jl 

'® = rf\f Oj^(°-‘ V -)vf ‘( i ‘ s ) \f 
'• ‘° = n iT 

'® = r i^’ + ^-'- 

r^ + ^ = rOf v 

.^TjLs^l J^a J)ll**«\»^la jljpljJl .’. 

:<LuLi^. oL‘d\ 

4 ^jL>- cASyla) ( N V N ) (^) Jli* ^ -Xi; 

4»oU>- iwisl ^a 4 s>~X^J ^3 fipljjl 4j^l»-a 
1 cAiiaVl 0-X4J La dL^Us? ^a O^SsJla 

•V-UJl Ji 




l/».jt-» o, . ^,.-<'l J jl-.a <J~|I ' w ;"'* t-^.1 J)_‘ - ;«'i I 

4^\jJk oj^fi a)' Lamias gygi 

dJt>>^3t = J-olai-a *->■ AaljJk ^3 4)^\jca3k — ^ 

. o.>U-) j (i-,J-)jS>MJl4-l-Y 

•<_>-- r i3 + r J 4 _>-- , i3 + r JV = \J > ^r” \? ®/IjM jlaS k_i«ii J jU -V 

Jii° (§) 

• b^jiaS 4 . a ya* J Ub^S^a A>-j\ ©pti 43^bca C-j\5^ tSt j ?5pC Jb-w Ob* - bcaJ \ (^) 

. = ro + j*i + r jo + r l _ r . v • = \ . - - j-b + r ja»r + r lJ -r i 

i-\ = r ja»i + T j*i 4 • = r- - ja=A + + Vr ? 

j*' 1 - f + J° J** + J‘ 5 + 

Op^jJ 4b***aJ *3ibl^\ .’. * S°^ ^ ^ O* L^°^° ^ 

^^I>va3t ^ aJI>- 43ibw3k 4 C-X^aM — J^bca = * J^bca V 

ro = ^ 4 .m^.a 4 r = i = J 

O^tjJ u*J .'. • ^> T 0 - T (*) + ''(t) = _>■ - + *J . 

• = ' 0 - - ’ J° + T |J- ■’• 'f ^_)o 4 a.~ 1 i 1 

<Jl>- 43^ba«3\ 4 ^ ^ J-oljaa = "* i3^^° •* 

\o- = ^- 4 r = i3 4 r- = J 

. < rA = (no-) - T (r) + r (r-) = ^- - f *3 + r J .■ 
ejL»-j vVr — vaV — \? 4 (t- 4 v) bft^S^a spu ib^buJ' .’ 

-£- = V | ja’ + r L /a ■’. 1 ilibiaJ' < t- ij 

A»J' AJilxJ' 4 = r ji5 J^bna = J^bia .' 

^ = ^ 4 .=*3 4 -=J 

eJ^-J Y = ~^~\ t ~ ^ ‘ 'klaij b»^5^a SyljJ iJibittM .‘. • < ^> = _>- - r i) + T J .' 

Spli C— — J abibuj^ .'. ^ 

Jaj b>l Js^ Q 

,U&pg3 s. jya * J^3®g bh^5^a U>-j\ 40pC ^J^baa s^jl^ \i\ j 4b»bf3 { A 

• = ^ - lT* + j^ + a“ v - = w + ^1+^-1-^*®+^ 1 

• =i- 4 /’a' r - V + V A •=n+ 1 _ r -i-' , J «®r + r lJ -r ? 






>>A 



o - r 



• 4—3 kV jl>J\ 




• = M + ja®A - ,j-\ • - r jo + r j- : ( J jljyljJl Ja 
jbu-bala • => tT - ja \ • + ,j-\i + ja® + j* : r J 

__, . ., ... .... jiio^) 

AjjLi^j aLUAUj . ^.‘5 1 j-a A^jaj 

a)T ^ I e j£L> JjUJ' jSCiJl ^>jj 'nrlinlli hjll (J) 
4 4.1a JJ Jj 40U5tj^"bf\ 

• = i o + + ^jas + 43ibi^ 4«j 

Ia^IsS 4. gya* J_jl® <J& 3it I Sj^Jl djSld I 

.4l)lja»-j o JjL-j 

jA eA>-j JT j\S" lil jJ^Jl ^ JaJI V 

.^V-l (3-4*J t ^ 

Otj4>*j 0 ^jb*4j ba^la3 4 . a ya ) J jls’j 4 O bj \ ^*“b' ^ 4 , 5 ^^>aa I S J^l \ '.' I 

0-=*3 4 0-= J^gl (0 4 £y-‘- 

-V) + V) = - ••• V - r iJ + M = ^V 

_^a*9 = to + jas\- - - r ja + r j- :l^Jibta jjSij 

• = 10+ 1 j«i\i + r ( ja> + r ( j«i :i_j ^SCjl epls abiUta '.' V 

eA>-j V ^5 jL-j Ia jiaS i_i<3.i J jlsj ( • 4 V-) j AiaiDl bfcjS^a jj^J J 

5 a»-j \r = r (o) + r (v + 0 ) v = •’• 

Ji«3 ^'Ja-V' ^ iA>-j JT ■.’ 

/^-«VA = 1 x \V = .XjuM .*. 

Jaj oi JjU. Q 

l3bajV\ ^ \lw\j lalgfla l^jinJ b imjjJ I k • 

Ajil^a o\jIamJ\ Aj^5\jJ 3 
• IfcS Jtis 4_. I 4 • = \ r - jasT - - r ja5 + r j- 

^ ja' J \ ^9 J\ ^^*^3 S-\>-J 4b*j\5" tit Jfljj ^*bajjk 

.^—V- Ji»j ^yljA-V' 

Jlia g) 

:5yljJl jaj ^lj:ia ^_Ua- ^a— A»-L-a y- bp"^ >A*-j\ ‘ H 1 1 n i Q I l i J^JjJI (V») 

.^-.0 Jiftj Jji-aJ' JS” jU Uif- • = 0 + ja\ r - + T jas + r 0 * 









- ajJUaJI 4^1^ 




AO 



( 3 ja\^\ ^1111 11 — ^lxil 
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u.Liaii j 3 u«a^ii :iuJlxll bugJI 

_a £ _>■ I ojl*^ eptjJt ^ 0^ 

(f a j5ljJl jlljt ^j) _fl>l = _*i=i_9- = _9-^J = ^j| 

°v<- = _Hi - = (_»-f y\Jo = (vf •'• 

<ajUalo cAilio o Jlji j _>- i_i I Ja>-i\j j 

* > f > /\ ^>-Lwo x o = «L>-L— a (jl ^ I 

°vrU V ax|.A x o = 
vr \>- r \y — = 

o — "l- = i3 V = J :5p\d3t dtalxa 

- n + ^ = V ••■ ^ - T i3 + \J = V ••• 

Aju_^o J*>-j ^0 , \ • 0^0 = Vt l>- (i •) y = Aa>iM da>-l— -a .’. 

*—0 Ji<J Jjk eA»- j jS" V 

^-»r o = (o) IajjS d>-L_o Ji*j *3' ^ <>uja 31 ed»-j)' .’. 

^•v— trv ro x ^o,\*o^o = d>-l— .a jj ^SC j ^ 



(o-nj-j)L-oi 






' = r j* 9 + r L r 



leUajvJI oLL>-^ll <Ll>-^/l ^iil 

^£p(* *f)Alaadl ® 

OCl*aM j^>ta ^ oU**J\ I 



(■ .'-) c 



L r' r -i> 5 ^ 

ba * 1 1 Y-fl.* a u dlaa.U ,jl9 (o t r~)v » i (V- t r)l CJlS" T 

('-■•)(' (-.')l v ('.■)!' 

^jl-J (t- i \ •) t (i it) ( j-j> diL^Jl T 

1 * TT\r * \- V <\ i 

dlaaJl; (* t •) la^S^a Vo = x ja + r ^j«i eyldjl , t 
°) 4 (. cV0)? (-o)V (iM)(i 
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. iJLa>-'^/l ^j-jl y ^ijaa—iL ioL^- o*>VSa-1a 



. pal jaIaJI dj j>«i]l g aa A_s^o : 

. aljJI pLaAs p jg dp - 1 ' 

.AaSIjaIa p JI * j ^jju~S daxJl pLAs aix.' l 

^JaJI ~ la. ....II aIj-L^JI - Oa1>JI p j^pa OjdCp ^ 

.^Ja^pIaAaaJI Aid-l>pJl ~ 

d.» l**A l l t *jl.l^A^ll g da . *j m ~' : 



\TA 



oJAgJI CLOJiijO 



U?L>j! jlla-o^ji U »-^3 c 4 .d.g.d.Ja.^ 1 CjU^U^JI ^ j j3 
(j-® I O^ 3 

oL-^L^l ( j«a ^ \^j\^ jjt>y>- jl j-^jo 1^3 
cJl^P^I^ JUJl^j cO^I-yiaj^l^ I U^l^L)jl 

.^jJi]l OjS' CjU jL-a ^X>-J «L)^>Jl o^jjl 
4«^iA.^]l J^-^Vl j^ 3 - 5 J^l>0 ^y^\j J ^jp O^U^-^I jl_ 
jb^' OljLls^lj 4-Ji I ^-ioJl 

A.xla 3 ^1 J^p J^T^" (J^°) 

^jp 4 ^ -L<P ^*-wJ I oj. I ^1 c 3 ^ij j 

^Jp ^u£>\j2-<o IJwO c ^%-O^I»^a3 (ji^oCo \-a l^^5^ O^Uo>-^l 

j-aj (JUT^Ij ^i)lj il>J^llj ^l&Jl) olp^aj^jl 

i^Jllajl jl-^X^-^l ^^^ia 

Olfl-d.ja.’jj 4JcLa! ya O-^jJl oJo^ ^3 4Jl**<lj3 

.b-X >- 6 Xjb ya liAJSj 4P yia 40>U^- 



.JU^NI 



^ yj 



. jLoJo*-'^l cjLo-Lwv-o 



r 



■ <j LoJo>- 1 Lwvo*- oLo-La^j ^*j 



o^qJI ubpjo 



oJLLOl j-o jli L^oi A' U /.V.vJl JuiVi j b±& 4_ujIj j jju 

=j' 

. 4-jl 4 j j^xjl ^ L_ij^Co ^ 
. jL»Jj>-'yi oLo-LwvwO ^I.-\j>wxIj 4 > tf ...la" JjL-w 4 jj>o "$■ 
. (jLoJo*-^ I y->l y |»IJo^U*iIj 4-jLo>- O*!)l5jXv0 jj>o ^ 
.4JwoJl pjd23 |» ^ 
. 40 1 v-Ojl?xjl 4^jJl pl_vi23 '$’ 

— -iSjpjl oJo>JI ~ ,]g.A,.A..ll I ^ j-Q-^ "^" 

. >tI^w-oJ I 0->-X>cJl 

. 4_olHoJl (Jol I ^ J-Q-* 3 -* ^ 

i_3 yJl — jia ^1 p o L-L>_*J I v^ij^co ■$" 

.(juryi- 



^ aIc — uLioL ^Jl CjLfi-iaioa 








do iVi iiiqJI cLmjjJLssjU I JjliLiqJI 



j\^>- - ^ \ (4j^L o ij - 4^o_Aju 

- CjULj 



A)! - 






d^IiioJI jjjjj-LiJI >90 



4 jL) ^ ia3l - - ^i^UCsJl ^Jju3l 

. O^sASO.L.cJ 1 ( J^- - 4-*i3U-aJl - ^.f?y3x)l 



d^IdoJI ftu.ioI)l 



4 jI $3 ^3 Lp jjJ jUj - 4^- 4iaJL>Vl 



Scientific calculator i_U* i_»U- SJT 5 J l .•s^l l . 1 ...^ -l\ - ( ) j..j >11 

Graphical calculator *L * j~>j •i-w'l^- 5JT ; 

Graphical programs i_j j—UJJ S_« _j__j ^1_,j 3 




Jlala^l 



JLol^l tHilaJ.iiia ft i ‘i I q .',’i r . i j I ~s ~i 

JLoI^fl rf~. ipI I f l,Xn 



dl^l ^Lc JjLLosJI 







.dkX>-^)l 



m 



:6-nqJU t^uoJduLII hh-SpJI 



^dkLLaJl OtX>-^l oJ^) 1 lala^waJl 

c-l*£23 c<Lol^Ju*5l 4 _^\j>o^ cJl^l>-Vlj 

^j«£?j_sCoj ^Lp- AloJl 

j3j JU>tfl 



<u 



^^jLill ^1111 i 1 — 


















Calculating Probability 



jJl \jjb y 5 ia! •' j ~ i Jl*^-^U -^ub l ja. ) 1 O— -j- .j\ ^v-_- 

A JlaI^-1 k— j\ ...>- ^3 C3 1 Jj>-*V 1 ^It- CjLIajJ'j .^ubliajl oJJb a— -1 j J y^SC-~j 
-4£- ^jiXa 4 *jL>- OliLalajj jlial J^l>- ^jja la OA>- 

Basic terms and concepts iLuvLul •"■ 

Alai j%] 

xperimenti Random ', riiil gmnl l ni j’Vil l 
^.U , :...i s J ^13 l^) JjSs^aJl ^»1 ^Jl »— ^_>- A3^ji-a J5** 

,l^jl_^>-l Jb£ ^C&Cj ^y>* ^jaM ojjb ^a U\ A A^-J 

Jiio ^) 

? k*/\ y-.A Aj^>J *UUl ' )jl>w'l ^y» bl ^j (V) 

^jl«U A-a-jU ^Ic. ^ P.\laU Vial' ^lV"a ^*1 j£*£- als31 1 

I— Sj*J j' ja Af-yo^A jA ajjla gjS' C - —-— V 

5^31 jj) aias^'^aj ( Igjt j)l 

• ^ ^L»J' Jj*- J la 4a^-^laj a*j Jjua J yj 4*la3 alajj * 

JjV' ^ ^5lw> otjS' £ji aj tr _S' ^ ojT a 

SjSOl j j3 AjuI^M tal jaaJ- tabjM iLjU' tal^iu 



jj ASjAA l j^AJ Aj^j i4aS1 yts~ ■ >jb-J (j) ‘(-l?") 4 ( V 

JlIP ^aj ojjb M JJ^o ,jl «^.W:...‘iN l l$la jS" 

.4,^1 *1 j>-\ 

£^j\j JjJ&o Jj^ajy/ aj*^ i*Lj1jaAP Ajy^J b (•_>) la . A .i 

.^[JJ 

JaJ o' JS 1 ^ Q 

: Jaj ' jAP 4jjZ>0 ^b 4ai JjA bl . ^ y 



,l_iij iJljiJI f_rt" < 

Ja_JI 3jjJ-l - i. Jil fj^a- • 

•iuA1-jSjU.ijJ.l- 

:i.Lto.Vl>oLL-JH 
- jjaJl-jAlill-alAMl 
-Jl^l 

. uH.lvMja-Vl4 

. jla-jj>^aUjJli < 

J1.&-VI fj«ia« 
Jl^VlvL^-4 
oli_lajJ\ < S-Nloy_« 

JI^ViJpvV 



ertain event JSj-O 



JI^VH 

J|,a-Nlu.y_.< 




:cujuluJI 



4 «J»o_ 3 t]l IoLj>“ 4 j^>J ^ jlaj 

?La oljL-a ^ : (J^° 

^Jo ^31 0 JoJc>Jl 4 j^ I J) 0 ^ \-o 

^^l >0 pi oL>Jl 4 lLal dij^Ui? ^a la.j.U .^1 

. 4 *o! 4 j ^^^a (\) J^Lij ^ Ijjl 

\j 2 -^a*wa U 1 ^g jJ t 1 ^ S >^£* 4 ] ^g jJ 1 ^ 

. 4 j^>Ci)l 4 j>taJw<J 

JjP NT* ,j <2 4 liaVl ^a ,J^\j 

t 4 -o \ 1 

^aJ-Xj Si j ^ 

4 ^dl^-ip- Jj-a (^1 i j^o ^31 ^AiaVl 



ou.911 

uuljJI 



JUjj>-V 1 uU> 

Calculating Probability 



4 s Q t A. 



^3 4^*uU*<^l oWnila^a^j \ ^y. a.ao tw-Jlla3l (j^J^ 0^ (3^’*' 

o l 3 3 *^“ i^ (J 

i^3^ju33 yo\ y3 ^lvX>sl*ul t^-Alio ^LjUs*- CJ^Si^La j5^ 

- 3 3^° P 

^3 olai-*«-a ^-\i>CL-jj 1 c(JU*5^^1 

.la 0>^>“ Jl^5>“^ 

: jl oJLLxll ys 4-ii A' U ,m\\II jjiuijj 4 JJJ jjJI Ijjfc 4 _ujI j J JJU 

. »Lj>^ j iol j_du*Jl 4 _j ^> tl)l |» j-^a 4 

AxJa3 p-laJj) 0^. ^ a^ll <L$1 *—JjL>bjJI t-Cjz3 ^ 

.(^jj f-liJj -^jij 

— j5jil dlJ J-^-l — la .. a... 1 1 dl-> J j^- 1 — a j-frA-* a '* j*~i 4 

. iLibjd! ol I — 

:j^jjJl jaujjj 

0 i 

aL.uj L uj I Olj ijJLo 

la^o C^<X>~ - (^jl a-\-di3) Alodl a-3si3 - «Lol ^-^P 4j ^>o 

- i y^>CL^o 0 -^>- - w\ 5 ^a OA> - i— 3 j-a 0 ^->- - (^ 3 jl) 

Olai-^-a - OA> Jl^l>“l - JU»5^ 1 - 3 “ il>o\ - - 4-^3 LXa 

.ju^-Sfi 

4-cj\"un^ll Auubull jlj-oJI 

j[#>- — 2 jj Jpp^ ^ J-S-’ ^23 _ 0 0 J ^a*'*’ ^ 

— <Lw0 j-»»j j. ~ ^jj' 0 3^ — jp 

. aL_w«L>- 4 J I 

: 4 ajILqa 1 I jaajjjIII 

. dj^A^C.*a.^a 3^" - <<*1 1 4^jL3ll-3l - ^-a^la-a^l ^ 



:^UD 1 j. 



jLusua 



\ OY 4 s>Jly 2 ^Jl_ \ Y * J^a 

.(C-o^o^l) Ola^iawAl aJjJJI 4 Ss-^J 1 



^ a lc — Cjla-uiLi^Jl CjIq. \ 
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uL> 



: 4-ul AlAol 

c V c \ J^>o olsllaj \ * { y*j j-o Col jJLp A3baj ^ 

.AsllaJl 3 Aa)I Aia>-^baj \ * c.... cV 

\jbj\a3 ^Qyo') J^b> Ojjb J^b AlaJij jIAs-I ^ 
^5^a bkA^u 

o^L^l ^ jJjibwj o^b jj-o JUixi^O o^L^l ^s aL^«j jIa>-I ^ 

.A^-lla 

:4_ul^Jit jji. cjjL^j AlAal 

Jjba [^yos*- £j\j£' ^Lp ^j^>o y»£ j-a »*-*>«-*' ^ 

•l 3 jjVl jjbb 

^o\j *\ 3 Ax) I ^a V ^AjJI ^ 

. 1 £jJ b \ V ^ a* 3 b i ^ a*3 I ^ 



:(a jl 



(\ r\) A>ul*2 (\) J)\ J^b>- JJj (Jj>- db^Al? ^\ ^Ab>l ^ 

■^'^i Jj^-J 

ObL^I 

As^jca (j^^ 5 aJ*V J)bul ^JL p (->-) c (0 (jb- 9 ^>a)I ^ 

AjA>0 J^SsJj b^jl ^>-1 (J-^ b^La Jff ^Jl ^3 

Uj>o c aj^>a)1 *1 aap ^ J . '*— ^ y* oaa ( j-a bl 

^ub AjAj>J ^ 4jV Aol ^ j-AP J+& L (^— ’) *b^f**)l 

.l^jl (J^3 aj^>am 



(>H) :^J-XJ jli ^ 



‘Lo\yl£' Ajj^>jJ (^ol^l al*2i) AA*)I a- 1*23 ^y&A* db^b> ( jl3b ^ 
y^ji 3 *b^>A^ 6A^3 Aj^^<J| ^ol ^Ji3l (J5"" AP^*^>va 4jl ,^Lp 
(t^3)(j j-a^jb AJAxll *1*23 j-y£?liP 3 Aj*J y°ji b5^ l_ 3 j-^b 

.A»^Aa 4p^j>va l_3 C-<-*^- 

( j<Aju] ^b ^23) Al^xJl *b<A3 ^^^Aa 1 ^ 

\ r t 0 1 Ao 1 1 

AwjJJ-^I 'bjy^2^\^ Aob-Jl O^vjJl ^-**J 4-buS" db^La] ^ 

^3 AL^Jl «-\-y£23 JoA^J Aojlii]! aJ^A^JI Oj^aJ^ 

.(\rr) a5>Jl^ 

^o\ ^-*3^ g-bb.3 -^-*2 y (3^3a3! oAA ^yi*s>~ J)\ ^ g 

Aib^la]l jbx^l i^-JUa]I “b^ 

.dbi Aij-*-* 4 ^-Uj 



I - £ 



■ OUtSijtj ^jlXi 2^cj A*ia9 e-l53t i 

(l^-olijl v 0^ OS’*) olillaJ^ ,j-o 4P^>va 4**Ji>- ^ 4 a2jA diUaj <— *^s—» ^ 

.Aj J> u-jl AjtllaJ' -vij 

■Ajj>w*J' 4sllaJ' j$aj ^j3t JJjiJI 4la>5U3 r ■ ^1 \ j^4A^a4jjUxa^5\laj V • 1 ^j 4«5>- j^oU>-\_54i\laji^>w- ^ 



A^J r^j 






Sample space (outcomes space) i ( jljI 3JJ1 « L^ ) SLLuJl « Lka 

(v ?) 4 ) J*J* £ O-i^J ^SC_~J \ JT 4P ^!b 4-j \ ^ !'.. P 4_)^j>wJ 4 Ua3' £• C 23 ^ 

•('A) O J»jJb^S4^JUUs _^>Uf- < -au^M » 

jJlC- j\S" li^ 4^0 j-i- j\ tlSjJ^vo o j^sUt- jJl& j\T \i^ ^-*3' Ais jj?o ^ 

.^g'-" jiU 7 -J \ l_jjl c\^a3 MS9 v J 01 A j— A- C^sllA* 

Tossing a coin : cLiJl iVjj 

oA>-l^ 0 ^ i^aj 4»ia3 e-lajl 4 j^>vJ 41oJi ^l^aS * ^ 

{iJ O : jjs jj&Ua)\ 4>- 4la^-^a^ 

4,tSC3 _y°jj ^3 * 3 ^/* 4i-. ^> - 

V = (4j)0 : OjS^J 

: jj^J' 4iap“A4_^ 

{(*J ti J)c(^ t *3) t (*3^) t (^ t ^)} = 4j 

v r = i = r x r = ( 4 J) 0 : j_^.j 

o^j-a o^j JjAj 4jda3 frliiM AjjZ>cS 4^x3\ t\*2& * V* 
3 $Aj) Oljl^J'j j^aJl ^bj ■ J b ^ S A ~ j ajlz^ 

: y-^ AijUbJ^ 4^jb_J \ 0 jSy.'l,) ' a__La 3 

t (*34*34*3) 4(^4^4^)} = 4J 

t ( JO 4 iJ 4 iJ ) 4 (J‘j^‘ k /’) 

4( iilj* 4 *3) 4 (^4*3 4 JO) 

{(j°‘0°‘£) ‘ ‘J°) 

T r = A=r xrxr = (4j)j : j_^j 

iiLJ! 4 LI 0 SH ^ja Ja»-^l 

= (i_j) j Oj^i OtjA' 3>4 f ijflj 4jiIaS Xf- " ^ 



V 

v^ 11 ^V 

‘rfZbr 

... / \ / . 
j S-iliJI A jll (JjSlI i-^_^l gll _ji 




?liU(^4*3) /(*3 4^)-Y 



^jjliJl ^lili ■ a.^.11 - . .null _ia£ 



jui»vi - dajljJI bii^ll 



It 



(^>C>J' jt j-jub c^ -a ) 3^3^^^ ^'-‘ 4 la ^ ft^ajl 4 j^>( 3 41oJi frUaS -V* 

35" J . 0Jo-^J i«li3 t\j&\X£- 4^oJ\ aUiaS ^v—ij Lauo 

:i_j ^5331 3<C;-]I ^3^* 

.( 4*31331 4*ia43t 4 p-^ 4 4j3aa3l 4>-a ) 



* jg3*. ^jj\ ^Juj\ 4la>-A4j oJk>-ij OjA 3_y ji 

T = (4J) j : Oj^JJ 



*£}; . Luli 

1 c.\jj)l 4 j j^] 4wa3l al^sd * 3 

: 3^ ^ jU3' 4 ^-j3\ 



J^. ^jj\ iJj»3\ 4ia^“^ba^ 3_~JlZ-a 3*4j-4 i^3 _)>%>- *-\j3y 4^_^>wJ 4j*jJ\ 4I .Aj “ Y 

l^ 3afl ...a 3^33 4*3 ja3\ ^t3jjV3 4P- ^a^a yB> ^ ;^L*3' 4j>-^3\ ^P- 0^4 

•t)3 l$3 ^3*33 4*4^33 ^33 jA ^35)3 l^lza— aj 4 ^jV 3 Aap3 ^33 

. bAJi ^j3 4J3JI J35AVij tn 4® 4 i *r 4 V 4 \ } 9^ 4 {T 40 4 i *r t v 4 \ } 9^- ; (^ 4 ^) } = o 
: A~*tJS A Oj V : 4jjA>- 0 J ^4® I 




I 






(5^1111 ^1111 4._^ i^\ 1 1 — ^ 1 * 11 J_dj 





PDF Compressor Pro 



I - E 



jiio ( 



lil AUjJi t . c-\j}u^ i*lya-> a3j\^U Olj5" Cj^j Aj y*£ (v ) 

a1a>^C_ 3 ( ^ ) A-jlill Sj^)' J-s aj^>«-ma 3I SjSil o^Ip! ^ -u*u ou>-\ jJI jl^S" 

•j'jiVi 

(i_>) jAjJlj e-UijJl (^) jAjJlj e-ljA>J' Sj^)' jAjj 

Aj°) j*J^. 

AoljJl A- J- -Jl Aj j)»t J lju LaJUP . j? 1 

^ j^ia3' 1 $) 0^331 Cj3j^3^ {jA o_^ jS" 7 - -■--■> 

CjS3' J....J.I V, .->T.. t 7 j\ {jA ^-' n 'J tAul-3l A-^w }' 

*LjaaJ A*jCJi 0^>wJi JjIaJ' J5C;J ' tA*j\j Ojj: 

■\ = V = (Li)0d_9-A^*3l 

‘ (^‘v)‘(v‘v) ‘<C‘ v) ‘ (^ t )‘(v‘ C )*( cc )]^ 

{(k/ 5 ^) ‘(v 1 j*)‘(c.‘j*) 

1 >J 6 * Js^ Q 

Jl “W fAP Ufi jju eJj>-l jJl jljjS" 0~»_ V Jl \ jj> Aa5jJS_} a1jL»Ia OljS" aaAj Aj (J) 



lUjjtJI 

. AUa3\ c>L^z3 A_J^»- AP yAA^A ^\ yjb 0-L*J' “H 

( O-iseJl ) .t-ijm itl Cl JjtJI 

. \ J-*3JP ^£y&*J AUjJ' | j - 0 A*jjj>- A£*yAA*A yA ^ 

i iijjjtJi 

* ? ALoJt J?q ^.jUp ^A c^Up 

jf ^ OJj- jAj 

Ci-Lfcjl 

(f) j-op\j a) yAy^y j^a^P ^l»J\ O.U>J' 
aj>*s3' ^ j>6 iyi ij i ^ £«j J-si—o d>A>- jjy 




The certain event 



The impossible event 



tfjiliJI ^illJI ■ a — I I - wJLkJI ^tsS 



ju>yi :uuljJI baigll 



jiio t 



u* 

:> 



:> 



. OUbS" y i'JjYl ■ i, ' C ' Aij^.-U . hiy." l'^IjJ j^-ic ^Jj'i A.l?q ^15U .i:c (Ty 

:AjV' Jj-P ^5 (^3 ^aj\^J1 &L^3 s. ^ \ 

i>Fi^ ->-^ ^>As-" ^ jj^lid>Aa-" I 

" ^ ^• As “" a " ^ V 

{(*3 1 *3 1 ‘3) t (^ l ‘J t *3)}= c 
qu>J^ (j ) = { }= j 

Jaj oi J 5 Li Q 

.^sAtS’ y\ JS£- Aj^>vJ\ u^a X j Cjt_^A Ojkp Jl^AJ Ajila3 *1531 -UP T 

: a*jV^ Cj^ J^-P ^ IjJI *Utfad .-. - J T t 

^jlp ajI^ 6j>" " JsV> ^jIp Sjj^> OAa-” I 

Operation of the events OIJ*>-Vl JjLlLajJI 

A^J BJ 



Intersection ^laUI :V_ji 

aUj«3' a\ ^ ^?\:p jr ^_ 5 j>tj ^_5-3J\ k—j n I o-u>J' -*> t ! l j-j-x>J^ ^3g\55 

(Ca jJjpJI £jij) ^ J t £jij Jajj v ‘I J\ ^ 

Union : jLaaVI : LuLj 

a\*2 3 j*2 Up J5” ^^jaj ^JJ\ v i U I Cj-V>J' yA ■ ) (! jl>o\ 

^r 1 * &*J J^i-i j' V j' * Jl xj^ 3 ^V 11 ' 

( JiS/l ^ UaJa-I £j»j) 







JUI^VI 
: ^Jju Xu ^ 

(,\^23 *Lo^>- '^S'^as^cS O-bJl dX)^la] ^ 

l 3 Z) f ^ f ju ISls cl3 4»Loi)! 

jlT IS[^3j A3 I OJoJl J c ji aJu!<J ^SslaJ j 

^ dA3 . f ^*«^' * C- 4_0 \ ^JL*3 1 4j I \j 

cj5^ft3l c la.j.AAuJl J^-a JS" ^_j^Usa3l 

. l^y^J AS * \ ^ <Xo 1x3 1 ^a 

LJ ^>33^ (\n) 4 j > xi-^ (r) JlLa Jj>- ^a ^Ji3\!) ^ 

.oIp^x»j>v<J\ jjp ^j-ou 3\ v^j^la3l 0^). 

JliiaJ! I Za js j3 ^3 U>5^ ^ ^ ^..-3 ^ 

( jlj^Jlj gLuiJaLiA Jl) : j^alLuiuJI 

(r) ,J^>o J)\ JJj ^3 la 

.^j*l^l>“|, ^^3 »^Jlla 3 l v >lxS^ Wi 



i 3 



ii 

i 3 



CjLjL ^.1 

l/’v ‘(i / 9 ‘ i/ 9 ) ‘(u ^ 9 ‘lT 5 ) } = ‘-® •'• 

‘lT 5 ‘^) ‘( ^ ‘■Cf ) 

{(l3 t l3) t (l3 t ^3) t(jA> 

(j^ ‘t ^ 5 ) ‘ (l^ ‘ t / 9 ) } = I 

‘U * 9 ) ‘ (^ ‘I/ 9 ) ‘ 

i_s = {(i3 ci3) c(i3 ci3) c (j^ 

{(lT 5 ‘U ^ 9 ‘^) ‘(l / 9 ‘lT 5 ) ‘ (i / 9 ‘i/ 9 )} = ^ 

4jjla Opta ^UA*aO I OJoJ^ (Jila I j*s>-ys>- ^talp 

l_ 3 JXa l^Lo j p3\j u di3 jj c 

c ». > c f jpjoJ! d\j^> J pix3Uj t_3li_X< pJaX.AA..a 

NiV ^ c MX ^ ^Joo JJj ^3 Ol^laJi3\ l3 

4^Lo_jt3l o^A5»-^\3 aIx^JI J) p IaP 

( jP JjP CjIp ^ x»J>va3\ 4-*3 j ^j»ou 3I ^a p^sloj 

;iU3lx3l OlJo-Vl J^a 
.l^a l^pP p f ^ 

. Ia-fl3 f ^ 

. la.g-3 ^ ^ 

. L.fl3 la-a3 f ^ 

j^3 Ij aJL) \»**J 1 dj ^ ^*3 1 a.\\c I iZl3 aP 

jjpj o\jU-^\ ^ 

aIc — Cjl-A.ua L>pl CjLfl a ilV> °u 
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V i uLui> 



j-a ^1 ^jp) :o-^>Jl JJU5 db!A t ^Sl_ ^Al?l ^ 
^.vp) oa>J 1 ddj^S”" olp^-a^-dl 4_»jj 4jolxS^ (iw* ^1 1 
olp^-a^-dl 4*) ^)1_ ’ ^3^3 ^dpj 1 

?j 13U>j ^J1 

jl>»^a ^jj 4-olxJl 0JpU3l ^3 JydJl ^$Jl t^Jllpl d\)ji^ 

4jJ ^)1 ^liflJJl ^ou)l OJoJl 4 jIx 5^ 4j>wy^ ^lp dSl^ 
^*>dj JlJj-^Jl ^3 dU^L ^a ^d3\-OJ Olp ^a^>vaJl 

.*^>LI>-1 

:(N to)^ fdxj jjj 

jlS" 131^ (jL3UXa (jU^o c_j cl Jl>J 1 (j\j c_j^la]l ^\ jS\ ^ 

4Aia^tl J.S2-SU ^ Ji2Pl d> ^>-^tl ^i-o UaA^I £j£j 

C_ Q •/Q 9^ {£ A^dal 2 ^ ^ - 1 1 C- -Ai^ 1^ i-A) S ^Uf £^3 1 

.c_j^idl ^jJ ^^1*3 

(jl ^d^ dj\p^A>vdl Alda^l ^r2.JQ ^Jdw^l ^ 

. ^ fl<d 1 1 Jdk ^d 1 

(j) = c— J n t jlS^ 13[ jl ^lp JiS" lj (l) Jlia Jd>- dbllAi? ^a ^dsU ^ 

V— Ji?lj jLiUla jli* Jo- U c 1 jls ^Jc^l jSCjdl j-a UkS" 

•f^Wl^j (0 o' Jj^ ^ ^jjU 

(jl^^Jlj 4 /u^LuaJI) : j^'LulaJI 

jfi-3 ( ^ ^) (J^ d>«-> 0^ ^a ^Jis\j ^ 

.A5>x^>5-^dl C->Ul>-Vl ^1 

(£) J^j jl J^L^. <5 j1-^J 

{(\d)c(r cr)c(rcr)c(ic\)} = ^ 

{(1 ct) c(r c *\) c(tc i) c(ic r) c(\c r) c(r t \)} = * 

(f)= ^ n ^ 

dU^l-^ 0 ^ c^ 

:^u5>1aJ\j j jUiUla c f^li (f) = u Pi f ISl^ 4jl ^Ip 1 ^ 

(f) = n f (3‘^“^ 5> “ ^ c ^ o^ isi 




^0 



I - £ 





Completion JLaSyi : UiJU 

^ \£ f i^J3jJ i I OJl>A] J-v-^-w ^ OAr»J' I OA>J' 

. I O-lsdl i^*d.3 1 I OAsOI Jl ^yfcUiV jdl -C;»Jl 

^=1n| tl J=1ut:ip-^ 

Difference ^jjill :uulj 

l _j*J V j^Cs- JS* iSj>o i_) - 1 oj*)I 

»— * Fl I j¥cs- ^j*su 

(ha I g_yj) v £yj r £_yj 

( v n!)-l=vnl= v -l 

jLi jjj lj Jils : li'n al -> 

: jU i_i V ‘ ^ 0^" '^i 

'(uU l)=vn 1 Cijl) 

(v * ^J»J f*^) j' (Ctf- 1 ^' i>“ l 5' ^J»J f*^ 1 ) 

'( v n I)=' v u1 (Cli) 

", j5^Vl Jp Ji Ji>Jl Ji>-I p" jSj" O-^- J "\*a JiJi^Jl JiP-" OJ> ^L*u ^ 



ai?j_ 32 



Mutually exclusive events w U aLcLftll uil VI 

._^-Vl p l& ji x>-l 0^" lil ijLsUiio U^JI i_ > 1 1 JISj 

Um*Jl>-I pjj J OJ^>- "i_ > 4 "l^ jl>*lal J ^l>*Jl OU> "I |3^ lil - ^ :^ll«d 

^ Jl*3' 4>- j)l Jf- _yblla3l JAji)I 0 -X^-l^ o^-o Sjj S'l^l ^Jj>o J - T 

D 40 4l4r4V4\)=4j 

{o t rc\}=l:J J3j»3M- jj^boAs-tjlS'lil 

nct4r} = i_i:J j>-j j JJX- j Jjt OAs- 4_l 

. pj*j Ujsa>-I pjSj (ff = 4— > n I jU 



</)= 4_> n I jlS” I jl jLsUla 4_l I I j-3^»JI jl :Jli “ 4 . I 

^ji . 0 ijUio ColS" lij Jaasj lil iiUio l^jl jjl Ji»-I 0 JjJ Jli 






Jjjiiui till I * a.^,11 - .IIUII _liS 



jui*vi liiajljJI OU9JI 

iJfa-’Sl 

.jUjUia jij ji>- 1_> 4 1 jij (p = \ i n ! jir 1 ji " ^ 

0=!r"i^ 40=^n i . (p = . > n ! : jis^ * ^ oi a>-i ^ > 4 ! c .IIS' 1 ji ^ 

*JI^ 4-iUlia OlJ^-l ^44_J 4 I : jlj 

.j-jbxa j J-Lj 41 .~|\ J •’. c 4 _)jJ>o J J (jJj^l) aI^- ... .1 1 ol JiP-^l “ Y 
. jLiUia jU%x>- Iftjfc'l aJliPa^ I o^> J *Y* 

Jtb (5> 

•W ji*3l j^frT J' J* jj^ jJ^Uall ^SJjJl 4jas-iCj jj jjUl« Jj e-U3l <Jj¥’ J ( t ) 

. j*JVl j-jJi^Jl j*o 5*r iU^ 1^ AJ^aII »ljz3 jio ^1 

,"V jjJAP 4 — >OApJI j*^>jl Jp iU*)l jj-jii I 0^>JI 

. >tlil>-l j—S t jLjljla i_> 4 t jljJi^Jl Jj& ! IjjU 

PJ'-^ 

VI = '**1 = \jbsJs- ZJijA ^l^gjl ^ya 4 j_^>wJI o jj *_u*3l tUis j^Up i *-/ jl 

{ (in) 4(0 40) 4 (1 * i) i(r ir) .(r ,r) t (\ t \)} = I 

{(T4\)4(04V)4(i4r)4(r4i)4(r4 0 )4(\4T)} = 

^ * 8 "* jLiUin jUji>. 4_> 4 1. - . (f)= 4_> fl I ‘.‘iCiC 

I>J 6* Js 1 * Q 

: j-j^l ji^>JI j-yf 4_^l JiUlJliJI J ® 
i-V' ¥l*¥ Upa>-I jj j^p j j$lo " vi)A>- i " 0 ^jI—j U^pja4>vo jj a ±s- j^l i " ^ 

,itAXil>-[ j— *9 V jLdUla 3 4 ^ j\jA>JI Ja 
Propability JL*aa»Vl 




Alai j%«j 



1 JUIL>.Vl i_jI m->- 

JIaIp-I jlj 40ljl^«Vl Aj jl— JLa (aJjI/I Oljp-'lll) \^>4jl y y^£- Aj J>C$ ^jI jJt p\^a3 o jir lil 

: d-p- (!) J jJU a) jAji ij D I d>^>- J 
| JAtoJi gj»j J) j& J\ gi>ii ^ ( | )|3 

AASdjl ^jlyll ^44^ A UP (l — -) j 






m 
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Cyn1)J 



(y-l)J 



jui^vi :dailjJI ougJI | 

\ = j' ^j3 SJUJI 

^ja - j 2js- ^J\ <cJUJl J u l-^ J I 

y>J +- + U)J+(,I)J +(,I)J - <J u ... u r l u ,! u ,t)J 

4^iU^4 o^>x>-t .[( ...4 r t 4 y l 4 J 

<LaU jljLu 

•-(0) J 0) 
(DJ-'-rtJCO 
( v nl)j-(l)j.( v -l)j(r) 
( v nl)j-( v )j.(l)j,(^.ul)j(i) 

jew q) 

- -.. - — •■ . — li \y- 1 — lit jtf lil 

:y—|i.(yftl)J. f-MJ. J-(I)J 
(1)J 5 {yUl)J 1 

lM-# 

( v nl)j-( v )j + (l)j.( v ul)j t 
<t) J- 4-<1) J V 
(y nl)J-(l) J.( V -I)J r 
(y Ut)J-l,'(y Ul)J = ('y n1)J » 

Jy u’ Js 1 * Q 

(l-y)jy ('y)J I 

JtLo <£> 

: Aj*-j\s (i_j- I ) J 1 y= (i_j) J 1 (I) J jlSj i_4 iJl ii _i^-j iyi ^-5 As- i_j 1 1 jtf IsJ ® 

(yUl)j:= ('ynl)J T (yUl)jV' (y fl I ) J t 

^.J.l-i.(y-l)J-(Dj.(ynl)J I 
l- I - 'j * J . (ynl) J-(y)J + (l) J-(y Ul)J V 
i.J-S.( v Ul)J-l.'(yUl)J.(yn1)J? 
(y-t)J-4.fynl)J-\,tynl)j-(yUl)J *' 



('yUl)J 






JUb*Vl 



j jl OA> <— &UsaM J| ^ 

: J^IS" c-l *sj^ 3 l 

SjS^OJ^ — ^ £• j y - ? > - ^ j 



v r 

> v =-=--' 



( dyksliaJI) y. 



| ah a" I I 



t Jl j' (j® J jj ^ 

:£U l£ 

0 

' = (ei) J = (_ffi) J 4 • , V = = (i) J 

^9 (^>-1 (JljwS (^1 J dXl^^J 

j\i dU jj \ = (o)J C = (</>)J jlj JU>^>-Vl oUi-*^a 
N ^ (t) J ^ * : j JC> D t jl 

jls j^sUiA jd> Jo- c f l 3 3 u c 3 f j\S" l^j. j 

I^^jo 4 »Jum^ 5\ oiui> j-0J (^)J + (t)J = (v’ ^ OJ 

: jj^j j-« 1*— ) c ! j Jj> 4jl ^ 

c ( v n t) j - ( v ) j + (t) J= (v u I) J 

jUsUio d j-Jj n 1 ) j - (l)j = (c-j - t)j 

oLu>Jl oLUjJI Jp j5 ^ Ij (V) Jlla J- J db^\i? 

[\ (. *] 9 (I) J jjo t OJ^ jlj 



^ 1 



r = I -M v )j-MV)J 

y=j-^=( v nt)j = ( v )j = (!- v )j 

7 = }^ = ( v nl)J-N= / ( v nl)J = (du 1 )J 



aIc — Cj LuJi L>^J I a v * U.~ 
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uL> 






( 


— X ^ 


: jl ^s>6 jjUUI Jj 3 j-° 


0 ) 






(|- 40 )J-N=( 40 Ul)J 




V 


iPL,yj 








^ 4 Jb^lao \oq^ ^o-U>Jl Jo -1 JUjo -1 


(r) 


( s? 


> 


(t- V )J + ( V -|)J = 








.dAJj jJjliLftJl ^j3 




V 


^ 







( j I I j 4 /u 4LuaJI) j^\*Lau\l| ^uAjJI 



^ 4 *-* S^yj o' JjL>- ^ ^ j La jisU ^ 

. JOwO-wyS^ 1 OUl>-V' 



: CibLi .1 




jjili (v n I) J = ( i_j u t) J v 

Y= 4 -' = (v n 0 J-' = 

( v nl)j-( v )j='(tn v )j -? 
\ \ \ 
T~J~Y~ 



( v Ul)J^ = COul)J A 

( v uOJ- ' = 

* >^ = (v U t)J •'• 
•,Mv u, )J i 
•,r = (v-!)J v 

.,o= .,o^ = ( v nt)j-( v ul)j -?■ 



— = (f) J (jLsLua i 5 c f La j-lp 



f ID i > La -UP 

7 = (')J 



0 



:j 2 Lill J »<«* II 

jl ^Js- j S’ lj jJUM ijj U-s jjiiU H 

h‘-]3(t)j 



— i3i r~oj * aaj (40 U I ) J ja ! j£s 

P' J9^ Q 

: (?) 

(uUl)J v (1)J(! 

jtb g) 

Y = ( 40 ) J ‘ (l)J Y = (^)J O^J «-> L-p ‘Lis jA jo.\»- 1 _> 1 1 jlT l jl ( A 

: Ja-jls j = ('Ll U I ) J t 

.^5*Vl ^1 p j*j«x>Jl a>- 1 ^ . jS^/l -x>-l f 

■JaAS JLi>-\ a . Uir3 >o >oa>J 1 JLxg-l ^ 

cM-* 

J-frjnlM .-. i-( v nl)j-w'( v nl)j .-. J.fou 1 ) J v 

{■ (!»•■■ '-(l)Jf-- (l)©-(t)J-' •■■ (l)Jf-(1)Jv 

1* Ly + T*<v f| l)J-<v)J+tl)J*Wul)J=jiVi l > l jJ4»jij».i £:j ijJU^i i 
j. (V- j'I) J. '<^ n I) jUi»i v 
A. }-!•- ( v nl)j-( v )j . (I - V ) r 

^=^-^ = (ijnl)J-(y_jUt)J= -lajb jJjsJI A»-l £j3j 3 

.dA3S ' aS j j lai jaai jjoA>Jl J4>-1 £*^39 J\a^>- 1 iU>u[ — ja I jSn 

(ji J 9 La Q 

• , \ ='(<-> u I) J I • ,1 =(|_|)J I • ,A = (!) J jlSj aJ1j_Lp kj jsy} AoJt *LaS jA 40 4 ! j\T ISl ( A 

: kfi I JU^l 4-'->\i 

" JsStl ^ OJ> i 

" JaaS A>-1 " CjA>- ^ 

Jllo (§) 

4 aJ^ ^~S- k>j>c$ kvS’ e-LxS Jv* jUjlS- 4_l 4 I (T) 

( v ) J 4 (I) J A>.ji • ,vr=( v U I) J 4 (I) J r = ( v ) J 
. j-jLu jJA>- i_i 4 I j\S" BC'iljl 
lit: DU 



" JaaS I £jSj "OJo- V 

J*- jU'J' -^' 4 



I - £ 



<ln v )j ■ 





j'MvlJ-'. 



jul-vi :diuljJi bii^JI 

tpJ'-# 

0“ = (^) J O' jkjJu 

• l3U^U*A 0^A>- 40 4 I '." '-^Jj ! 




o* 1 



sr^.^Y-.ojLi ( v )J+(l)J=(4oUt)J.-. 

•,0i = (4o)J 4 * ,\A=(I) J 4* , \A = j* .". 

o=uUl.'. 4oDfv :DU 



• >vr = j»y = ( 40 ) J = ( 40 u I ) J 

.,VV = (4o)J 4 • , V£ = (I) J .-. 

cKi 6 * J 9 ^ □ 

kk\ J-Ap k>jZ>d L-P t-Lia 0Uj4^4O4l® 

( 1 ) 0 ^ l = ( V Ul)j 4 ^ = ( 40 )J 



13400 ^ 'H y 



. Vjll4 ^joj^ 40 4 I jlT lil I 



-inli j i^ini 

Y — ^ : 0^* 'M 4 ^ kj_y>C$ L-P t Ua3 4^ 4 4_9 3 (t) J 4oU*^- 4 oi' 

J^i j‘l J S La Q 

• { ■ i^4 1 J- jisi ■ l t . V ■ I}- j Jt*d V-Ww»Oir lil © 

(^)J 

Jtb ($> 

^ as-Lo 4- , Ao ^jLo »U joJ' ^ 4_JUs ^U>«i JL->-' jlS" 'iJ IdiuJjiCLlI akflL ixijJI (w) 

: JIa^>-' • J 4>^' * »A ILa ^ a>-Lo J\a^>-^ • , ^ oL<?U j)Lsio\ 

. Jaa3 CjLoU^P' 4^® — -Jlla)^ ^ *0^' ^3 4_JUaM 1 

.La ^joLilaV ^3 oJliaJ^ ^~L o ^ 

4>J'-« 

40L0 U jJ' ^3 4_Jlla)l T' Lo 4ji> 40 4 a\j jLJ' jWol ^3 4_0Ua)' \o-la>- 1 ^vSL.' 1 

..A.( v nl)J ■ .,w(y)j . ■,A=-(0J:jjO 

( 40 U I) J = JsV' ^£- ^jUAlaV A>-' ^ 4_JllaJl ^Vj»o JIa^- 1 1 
•,‘\o = *,A- •,^+*,A0= ( V nl)J-(4o)J + (l)J=(4oUl)J.-. 



0 L 0 U jjl J)Llal ^3 A>-U>o J\aI^-' Ololijl' (jLvial ^3 oJUa3t JIa4>-' ^ 

( I- 40 ) J i£l »U joll jLiai A»-Lo 








<w 
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( t—j Fl I) OAa-JJ Ja^a 0-L>- yOiy / ( k_> FI I) = laa Jjblsala’Vl ^3 <— 3Ua3i ^-l>u ^JS- OJ> * 

. , r = . ,a - \ = ( v n t) j - \=-( v n l)j .-. 



;MLo i"i in 1 1 Kv 



oi JsLi Q 

ss- t ^ jLii-'V jaaawJt ^aSij olSj-iJl ^ aaJis^ ^1p J '-)\ 

^b»u)' • ,T ^ A>-l»o • ,Vo jLsi-S' ^ ^b-J' JUs>-l jlS" 

: Jla£>-\ Jk>jt o^a J_^V Ajftls jJl 0 jjB J jya—JJ la jaa ^ Jj£i lib • , 0 l*a ^ jb-i-Vl 

. JS'l/t ^lf- jblft-St J^>-1 ^3 A»-b>o ^ ,.laA3 jl^b-Vt ^ A^-bo 3 

'-irili j i S nV 

k_>lftJJ\ eljba ^ AAj jS jjS Jla^-I jb Aaa ^k>^s j-13 aUjl A»*tfb jM J> Ji»-l i_yJa ^ 'firSbjII, 1 F ij i I 
Aj la i3^i '>° lia ^jajlaJ' ^ sjj3 Jla^-I j\_j i i_>bVl sljba ^3 Ajb j3 jj3 i -,V 

• dbjb>-l j— 2 ? Jla£ft-Vl ^j^aa ^ v jj Aa 

Jllo (j)' 



"1 y\ yA JSl jj jjsllaJl ^ja>«a" ijj^-> j' 




-_a.vb A>-' " j' 0> 


^ V :CL* 


"V i^jl-a ^iJaiU j.U-3-J' jj^a j' O. 




" W ja j-S”' ^_yu»«a " j' 


j^3:Uulj 







n.(j)j 



i-^-(t)J.-. .i.(l)j .-. (0.r).(r4#.f).(f.l),(r.>),0.i)),|:V J l 



r^-HJ.'. l.(u)j .-. {('r.l).(l.r).(v.i).(i,v).(\.v).(l',\)], v :a‘ 
l - H - <E.)J •'• «‘ •'’) • 0 .*) ■ (r ••) .(• .r) <r .£) .(i «r) .(\ «r) .(r ,\)J . j_ :lSlu 

= (i) J * 0= i .'. iH ja j-5” \ bt$£-ja>iA $S\S- j' jS-LajM Ajl :lajl j 

j^j oi JsLi Q 

: Aj^fl OlAa-Vl JUto-l jAJl JliJI ^ <g) 
" (jb^b-Jla jljjbllfl)l J)\3JaJi " OA>- ^ !^l jl 
"yrjj Uj 3 ' i/J liV Uj 3 ' u* a -‘* 3 ' " V : *5 U 



Jl - a — t i - ,_Jlk]l ,_,t& 



: A/i/l oVL^' k_ 




jui»v :dajljll oaijll 




Jllo 


Ajbla o'ja Cj^Ij A ale"', a 3 jAj AaU3 C.— ftb 'AT. 1 


.iais oJa-lj OJJ^S jj^laC. 


^1:^1 


.JsSf> ^ JJ4 3 ® ^ 


► V :CB 


. layfllb j y^o OJ 









I 



‘ (*3 i*J 4J a=) t (ja= «i3 ijaa) .(i3 ^ ljo) <(jO c jO ^ ) } = i_* 
*{(d ‘^) *<j* ‘^) ‘ (d ‘^) ‘(j* ‘j- *d) 

A = M)j ^ 

. Wfl3 0U>-l^ Oj^yg J^]g OA>- I ’.’ iVjl 

T = (I)J-’. T = (l)o •• 



J Ja<9 d>il5 j' 0^l)ja<9 lal j' i JiV' ^ V ’•’ ’ ^ 

K o° ‘o° ‘o°) ‘(o' 5 iii ) ‘(j" ^ * j* 9 ) * ) } = v‘- 

Mv)jv 

OJ> :lt)U 

^ = (^_)J-‘- T ’=(^)j'-‘ {(j^ ‘j‘ , ‘j‘ , )}=^-‘- 

u* Js^ Q 

: AJ^l oVla^-Vl s. JaUl JliJt j @ 

Sj^«9 »■ v • CiLajJ' ^ a>-j)\ l _ r daj)j$l3 1 : 

.JsV' ^jlf- ajI^" jj$>djAs-3 :UjIj j j^la ^ : llJU 

,Obb^3t Jja 3 Jaj' jJjLj; j^aa3t ^ja 3-XP 0-^>- -ft 1 ULab^ 



Jllo q) 

: ya ^g\jL)j * Aftlbva o\.. M *.>- ja ja>^ V " • j*2>~ Ca'jaJ^*)' -L>-' ^3 p ni ~^n I li hliijlM (Vt) 





U^ 33 ^ 


AiJaUbVl OJfti 
£o 


^> J1 




A- 


» 


r. 


£» 


Sl^al 


V" 


r. 


Va 


Ao 





^a'r- — oLuailj_jJI ■■■' S ..U~ l tT 



JUI^VI 

(jl^^Jlj 4 /m~4LxqJ|) 



J3\j j^SLojj J^o jl ^ ijj U ^ 

: \ £ \ (jaj Jftj jl J jLa. > > 

.,ro=.,o-.,vo = ( v nf)J-(t)J = ( v -f)J I 
•,Ao= .,o- .,! + ., Vo = ( v Ut)J V 

V \ 0 1\ ^ <*C Q*< 

: jls *C\>oj^oj jV :UaL^ 

[W.]9\,\ = .,o-.,^+.,V=( v Uf)J 

{~=( v )j4=(oj g 

CiULft.1 

>^(^) x(-0 t(-?) yM t(0@ 



V V 

7(-0 77(-) 



(‘t 1 ) 



i0) Si 



: iuljjl J)jjLc3 

\ IHxa j ^ y yr^ 

j !^>o J^jULo V 

; 1 a < *> > - 1 \ ^3 1 a^-^3 \ ^ 

Dj\ bJbP ij (j^ - 1 

T j-o Jil jl - 

. £ Vl 

4jjjI j jU C>1 jL-ujI 

1 jua ^1 1S1 aJU J ^U\ y mjA i\ Jl ^A>\ n 

A>J| J^ ^j»^Jji31 

C f JUwbd^l kX>-_jl J' ^ol^Jl tf-\-y£23 l — 1 

^ol ^Jl ^-1^23 L-3^\X5^1 J^ 4 ju lla cb_J 

. j 1 ^ »XP< ^3 d\J aS" jt^ I 

: 4juUj g-UnA.1 

jjjl aIjUwU CjI ^ \ * Aj j- 0 4jj>o J 

: jl jl-^pl \ f'li^-Y c f\*£Ui r t ^lj^“ o \^La ^>oJlj 

T = (bj) jc Jtu c^} = bJ 
: ^5«^y£23 1 j5^j 3 yS\ c J 2 ^ I ‘ } <■ j~ t *^‘ I ^ 

N* = M j^LT^ 1 VVV‘ CCCCCl = ^ 

Oj^y^l l^o -UP Ol-A>-Sh J2JU jJ JslL>J! 

oU-aJ^I j^°J ^lU^sl^lj* 4 j^a>JI 0j^-*£ 2]! J). A ja.fl.lJ I 

A^^aa^S^ J^3 Jl^-Ul ^IA^U-**iI j y2,Q) laJfc^ (U->IU>-Vl (J^” 



- \ 



-r 



^-alc. — CiLuiaL j\\ CjLslxaJ^j 
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uL> 



(\ - £) (jjjLoj CjIjIa.1 

‘(0 «J«) ‘ (t ‘J^> ‘ ™ IJ°) ‘ (V ‘ 0 ‘^)} = ^> r 

.13) . (i .13) . (r .13) . (r .l3) . (\ .13) .(1 tU tf) 

{ 0 «iJ) «(0 

{(® t O°) ‘ ‘lT 5 ) ‘ ( ' ‘lT 5 ) } = ' 

{0.i3) £ (i £ i3) £ (r £ i3)} = v 
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